Appendix A

GWSCREEN Input Files
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INPUT FILE FOR PBF-05 Co-50

PBF-05 Co-60
1 ¢

30. 0
L690E+01  1.690E+01  1.0CG0E+00
.000E-01 3.430E-01 4.870E-01
.500E+00 6.000E+01 0.000E+00
.S500E+0C 6.000E+01
.270E+00 0.000E+0Q 0.000E+00 0.000E+00 0.000E+00 0.000E+0C O0.000E+00 0.000E+00 0.000E+00
.000E+00 &.000E+01 1.000E+06
.900E+00 1.000E-01 1.000E+01 0.000E+00 0.000E+00 0.000E+0C OC.000E+00 0.000E+00 0.000E+00
.000E+Q0 4.000E+00 4.000E-01 5.700E+02
.500E+01 1.036E+Q1

2
.BT0E-04 4.000E+00 6.836E+03 4.B70E-01 0.000E+00 2.490E+01
.890€+01 0.000E+00 0.000E+00 0.000E+00 0.000E+0D O0.000E+00 O.000E+00 O0.000E+00 0.000E+00
L460E+00  0.000E+00 0.000E+00
.00E+01 2,556E+04 2.000E+00 3.500E+02 3,000E+01 4.000E-03 1.000E-07 1.000E-01

6 12 5.000E-03

WM a0 MN =0 = O —b s

1.000E-02 1.040E+02 2.000E+00

1.060E+02 1.360e+02 1.000E+00

1.400E+02 1.000£+03 1.000£+01
INPUT FILE FOR PBF-05 Cs-137

PBF-05 Cs-137

1 0

30. ¢

1.690E+01 1.690E+01 1.000E+00

1.000E-01 3.430e-01 4.870e-01

1.500E+0C 2.800€+02 0.000E+00

1.500E+0C¢ 2.800E+02

3.030e+01 0.000€+00 0.000E+00 O0.000E+00 0.000E+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 1.370E+02 1.000E+0é

1.900£+00 1.000€-01 5.000£+02 O0.000E+00 0.000E+00 O.000E+00 O0.000E+00 0.000E+00 0.000E+00
9.000E+00 4.000E+00 4.000E-01 5.700E+02

1.500E+01 1.036E+01

2 2

5.030E-02 &.000E+00 &.836E+03 4.870E-01 O.000E+00 2.490E+01

3.160E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 Q.000E+00
8.460E+00 0.000E+00 0,0D00E+00

7.00e+0t 2.556E+04 2.000E+00 3.500E+02 3.000€+01 4.000E-03 1.000E-07 1.000E-01

2 6 12 5.000E-03

3

1.000E-02 1.040E+02 2.000E+Q0

1.060E+02 1.360E+402 1.000E+00
1.400E+02 1.000E+03 1.000E+01

INPUT FILE FOR PBF-05 H-3
PBF-05 H-3
1

30. 0
1.690E+01 1.690E+01 1.000E+00
1.000E-01 3.430E-01 4.870E-01
1.500E+00 0.000E+00 0.000E+00
1.500E+00 0.000E+00
1.230E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.000E+00C 0.000E+00 0.000E+00 0.000E+00
0.000E+00 3.000E+00 1.000E+06&
1.900E+00 1.000E-01 O0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+C0 0.000E+00
.000E+00 &.000E+00 4.000E-01 5.700E+02
.S500E+01 1.036E+01
2
.000E-03 7.000E+00 6.836E+03 4.870E-01 0.000E+00 2.490E+01
.150E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.0CCE+00 0.000E+00 0.000E+00 O0.000E+00
.460E+00 0.000E+00 0Q.000E+00
.00E+01 2.556E+04 2.000E+00 3.500E+02 3.000E+01 4.000E-03 1.000E-07 1.000€E-01
6 12 5.000E-03

.000E-02 1.040E+02 2.000E+00
.060E+02 1.360E+02 1.000E+00
.400E+02 1.000E+03 1.000E+01

= W R O GNP = O
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INPUT FILE FOR PBF-05 Sr-90

PBF-05 $r-90
1

30. 0
1.690E+01
1.000E-01
1.500E+00
1.500E+00
2.910E+01
0.000E+00
1.900E+00
9.000E+00
1.500€+01
2 2
3.010E-04

.S90E+01
.460E+00
.00E+01

.000E-01
.060E+02
.400E+02

5
8
7
2 612 5.000e-03
3
1
1
1

1.690E+01
3.430E-01
1.500E+01
1.500E+01%
0.000E+00
9.000E+01
1.000E-01
4.000£+00
1.036E+01

6.000E+00

0.000E+00

0.000E+00
2.556E+04

1.040E+02
1.360E+02
1.000E+03

1.000e+00
4.870E-01
0.0C0E+00

0.000E+00
1.000E+06
2.400E+01
4.000€-01

6.836E+03

0.000E+00

0.000E+00
2.000e+00

2.000E+Q0
1.000E+Q0
1.000E+01

INPUT FILE FOR PBF-15 Cr-111

PBF-15 Cr-

30. 0
8.502E+00
1.000E-01
1.500€E+00
1.500E+00
0.000E+GO
0.00CE+00
1.900E+00
9.000E+00
1.500E+01
6 2
3.76BE+04

1.000€+00

4.250E+00
7.00E+01

2 612

3

1.000E-02

1.100E+02
1.500E+02

11
1

8.502e+00
3.430E-01
7.000E+01
7.000E+01
0.000E+00
5.199E+01
1.00GE-01
&.0C0E+00
1.0364E+01

8.000E+00
0.000E+00
0.000E+00
1.095E+04
5.000E-03

1.080E+02
1.400E+02
1.000E+03

0

1.000E+00
4.870E-01
0.000E+00

0.000e+00
1.000E+06
1.200€E+00
4.00CE-01

L72BE+03
.000E+00
.000E+00
.DO0E+00

NO O -

2.000E+00
1.000E+00
1.000E+01

INPUT FILE FOR PBF-15 Hydrazine

PBF-15 Hyd

30. ©
8.5026+00
1.000€E-01
1.500E+00
1.500E+00
0.000E+00
0.000E+00
1.90CE+00
9.000E+00

.S00E+01
2

.000E+03

.000E+00

.250E+00

.00E+01
6 12

.000E-01
.000E+01
. 100E+02
.500E+02

bt et A B E N PR R Y

razine
1

8.502€+00
-430E-01
.000E-04
.000€E-04
.000E+00
.200E+01
.000E-01
.Q00E+00
.036€+01

- P O L

.000E+00
.000E+00
.000E+00
.556E+04
.000E-03

VIO O -

.900E+01
.080E+02
.400E+02
.000E+03

—

0

1.000E+00
4.870€-01
0.000E+00

0.000£+00
1.000E+06
3.000€-04
4.000E-M

1.728E+03
0.000e+00
0.000E+00
2.000E+00

0.500E+00
2.000E+00
1.000E+00
1.000E+01

0.000E+00
0.000E+00
5.700E+02
4.870€-01
0.000€+00

3.500e+02

0.0C0E+00
0.000E+00
5.700E+02
4.870E-01
0.000E+00

3.500e+02

0.000E+00
0.000E+00
5.700E+02
4.870E-01
0.000E+00

3.500E+02

0.000€+00
0.000€E+00

0.000E+00
0.000E+00

3.000E+01

0.000E+00
0,000£+00

0.000E+00
0. 000€+00

3.000E+01

0.000E+00
0.000E+Q0

0.000£+00
0.000E+00

3.000E+01

0.000E+00 0.000E+00 0.00OE+00 0.000E+00

0.000E+00 0.000E+00 0.000E+00 0.000E+00

2.490E+01

0.000E+00 0.000E+00 0.000E+00 0.000E+00

4.000€-03 1.000E-07

0.000E+00
0.000E+00

1.052E+01
0.000E+00

1.000€E-06

0.000E+00
0.000E+00

1.052E+01
0.00CE+Q0

1.000E-06
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0.000E+00
0.000E+00

0.000E+00
1.000E-07

0.000E+Q0
0.000E+00

0.000E+00
1.006E-07

1.000€-01

0.000£+00
0. 000E+00

0.000E+00
1.000€-01

0.000E+00
0.000E+00

0.000E+00
1.000E-01

0.000E+00
0.000E+00

0.000E+00

0.000E+00
0.000E+00

0.000E+00



INPUT FILE FOR PBF-15 Zinc

PBF-15 2inc

30. 0
8.502E+00
1.000€-01
1.500E+00
1.500E+00
0.000E+00
0.000E+DD
1.900e+00
9.000€E+00
1.500E+(1
6 2
6.330E+03
3.000E-01
4, 250E+00
7.000E+01
2 612
3

1.000€-02
1.100E+G2
1.500€+02

1

0

8.502E+00 1.
3.430E-01 4.
2.000E+02 0.

2.000E+02

0.000e+00 0.
6.539E+01 1.
1.000E-01 1.
4.000E+00 4.

1.036E+01

3.000e+00 1.
0.000E+00 0.
0.000E+0Q0 0.
1.095E+04 2.

5.000E-03

1.080E+02 2.
1.400E+02 1.
1.000e+03 1.

INPUT FILE FOR PBF-22 Ag
PBF-22 Ag
1

30. 0
6.510E+01
.000€-01
.500€+00
.500E+00
.000E+00
.659E+07
-900E+00
.000E+00
.500E+01
1
0.000E+00
5.000E-03
3.255e+01
7.000E+01
2 612
3
1.000E-01
9.800E+01
1.300E+02

On b W) = D) b

0

6.510E401 3.
3.430E-01 3.
9.000E+01 0.

9.000E+Q1

0.000E+00 O.
1.078E+02 1.
1.000E-01 9.
4.000E+00 4.

1.036E+01

0.000E+00 0.
0.000E+00 0.
0.000E+00 O,
1.095e+04 2.

$.000E-03

9.600E+01 2.
1.280E+02 1.
1.000E+03 1.

000E+00
870e-01
COOE+00

000E+00
000E+06
&00E+01
000E-01

72BE+03
000E+00
000e+00
000E+00

000E+00
000€+00
000e+01

000E+00
430E-01
000E+00

000E+00
DOQE+06
000E+01
000E-01

000E+03
00DE+00
Q00E+Q0
000E+00

Q00E+00
Q00E+00
000E+01

0.000E+00
0.000E+00
5.700e+02
4.870E-01
0.000E+00

3.500E+02

0.CG00E+00
0.000E+00
5.700E+02
0.000E-01
0.000E+00

3.500E+02

INPUT FILE FOR PBF-22 Arochlor-1248

PBF-22 Arochlor-1248
1

30. 0
6.510E+01
1.000€-01
1.500E+00
1.500E+00
0.000e+00
4.5TTE+0S
1.900E+00
9.000E+00
1.500E+01
6 1
0.000E+03
2.000E-05
3.255E+01
7.000e+01
2 612
4

1.000€-01
9.800E+01
1.300€E+02
1.000E+03

0

6.510E+01 3.
430E-01
.000E+00

430E-M
.000E+02
.000E+02
.Q00E+00
.T20E+02
.000€E-01
.000E+00
L036E+01

— P D - N
S0 o w

.000E+00

(=N =R ]

.000E+Q0
5.000E-03

9.600E+01 2.
1.280E+02 1.
9.000E+02 1.
S.000E+04 1.

00CE+00

.BODE+00
.QO0E+06
.000E+01
.000E-01

0.000E+03
.000E+00 0.

0.000E+00
1.095E+04 2.

000E+00
000E+00

000E+00
000E+0Q0
000E+01
000E+03

0.000E+00
0.000E+00
5.700€+02
0.000€E-01
0.000E+00

3.500E+02

0.000£+00
0.000E+00

0.000E+00
0.000E+00

3.000e+01

0.000E+00
0.000E+00

0.000E+00
0.000E+00

3.000E+01

0.000E+00
0.000E+00Q

0.000E+00
0.000E+00

3.000€+01

J-

0.000E+00
0.000E+00

1.052E+01
0.000E+00

1.000€E-06

0.000E+00
0.0C0E+00

0.000E+01
0.000E+00

1.000E-06

0.000E+00
0.000E+00

0.000E+01
0.000E+00

1.000E-06

665

0.000E+00
0.000E+00

0.000E+00
1.000E-07

0.000E+00
0.000E+00

0.000E+00
1.000E-07

0.000E+00
0.000E+00

0.000E+0C0
1.000E-07

0.000E+00
0.000E+00

0.000E+00
1.000€E-01

0.000E+00
0.000E+00

0.000E+00
1.000E-01

0.000E+00
0.000E+00

0.000E+00
1.00CE-01

0.000e+00
0.000E+00

0.000e+00

0.000£+400
0.000E+00

0.000E+00

0.000E+00
0.000E+00

0.000E+00



INPUT FILE FOR PBF-22 Arochlor-1254
PBF-22 Arochlor-1254

30. 0
6.510E+01
1.000E-01
1.500E+00
1.500E+00
0.000E+00
1.48BE+07
1.900E+00
9.000E+00
1.500E+01
6 1
0.000E+03
2.000E-05
3.255e+01
7.000E+01
2 612
4
1.000E-01
9.800E+(1
1.300E+02
1.000E+03

1

6.510E+01
3.430e-01
1.000€e+02
1.000€+02
0.000E+00
3.720E+02
1.000e-01
4.000E+00
1.034E+01

0.000E+00
0.000E+00
0.000E+00
1.095E+04
5.000E-03

9.600E+01
1.280E+02
9.000E+02
5.000E+04

0

3.
3.
0.

0.
1.
1.
4.

0.

0.
0.
2.

Z.
1.
1.
1.

Q0QE+00
430E-01
000E+00

0COE+00
000E+06
000E+01
QOCE-01

000E+03
000E+00
000E+00
000E+00

000E+00
000E+00
000E+01
000E+03

INPUT FILE FOR PBF-22 Am-241
PBF-22 Am-241

30. 0
6.510E+01
1.000E-0D1
1.500E+00
1.500E+00
4.320E+02
5.721E-04
1.900E+00
9.000E+00
1.500E+01
2 1
0.000E-04
3.2B0E+02
3.255E+01
7.00E+01
2 612
3

1.000E-01
9.800E+01
1.300E+02

1

6.510E+01
3.430E-01
1.900E+03
1.900E+03
2.140€E+06
2.410E+Q2
1.000€-01
4 .000E+00
1.036E+01

0.000E+00
2.950E+02
0.00CE+00
2.556E+04
5.000E-03

9.600E+01
1.280E+02
1.000E+03

3

3.
3.
0.

1.
1.
3.
4.

0.
4.
0.
2.

2.
1.
1.

000E+00
430€-01
000E+00

590E+05
000E+06
400E+Q2
000E-01

Q00E+03
480E+01
000E+Q0
QOQE+G0

00GE+00
D00E+00
DOOE+01

INPUT FILE FOR PBF-22 Co-60
PBF-22 Co-60

30. 0
.510€+01
.000£-01
.500E+00
-500E+00
. 270E+00
2PE-02
.900E+00
.000€E+00
-300e+01
1
.000E-04
.BSOE+01
-255E+01
.000E+01
& 12

.000E-01
.800E+01
.300e+02

R, Ry PV N LN FYREERY . I 8 QT QR Y R gy,

1

6.310E+01
3.430E-01
6.000E+01
6.000E+01
0.000E+00
6.000E+01
1.000E-01
-Q00E+00
L036E+1

-

.000E+Q0
-000E+Q0
.000E+00
.556E+04
.000€-03

oo o

9.600E+01
1.280E+02
1.000E+03

]

3.
3.
]

0
1
1.
4

oo o

oy ¥

000DE+00
430E-01

.000E+00

.000E+00
.000E+06

000E+01

.000E-M

.000E+03
. 000E+00
.000E+C0
.000E+00

.D00E+00
.000E+00
.000E+01

0.000E+QOD
0.000E+00
5.700E+02
0.000E-01
0.000£+00

3.500£+02

7.340E+03
0.000E+00
5.700E+02
0.0CCE-01
3.650E+02

3.500E+02

0.0G0E+00
0.000E+00
5.700E+02
0.000E-01
0.000e+00

3.500E+02

.000E+00
. 000E+00

.000E+00
. 000E+00

.000E+01

.000E+00
. Q00E+00

.000E+00
. 000E+00

.000E+01

.000E+00
.000E+00

.000E+00
.000E+00

.000E+01

J-

0. 000E+00
0.000E+00

0.000E+01
0.000E+00

1.000E-06

0.000E+00
0.000E+00

0.000E+00
0.000E+00

1.000E-06

0.000E+00
0.000E+00

0.000e+01
0.000E+00

1.000E-06

666

(.000E+00
0.000E+00

0.009e+00
1.000E-07

0.000£+00
0.000€+00

0.000e+00
1.000e-07

0.000E+00
0.000E+00

0.000E+00
1.000€-07

0.000E+00
0.000£+00

0.000E+00
1.000E-01

0.000E+0G
0.000E+00

0.000E+00
1.000E-01

0.000E+00
0.000E+00

0.000E+00
1.000E-01

0.000€+00
0.0C0E+00

0.000E+00

0.000E+00
0.000E+00

0.000e+00

0.000£+00
0.000E+00

0.000E+00



INPUT FILE FOR PBF-22 Cr-111
PBF-22 Cr-1T11

30. O
6.510E+01
1.000E-01
1.500E+00
1.500E+00
0.000€E+00
2.803E+09
1.900E+00
9.000E+00
1.500€+01
6 1
0.000E+04
1.000E+00
3.255€E+01
7.00E+01
2 612
3

1.000E-01
2.800£+01
1.300E+02

)

6.510E+0%
3.430E-01
7.000E+0%
7.000E+01
0.000E+00
5.199e+01
1.000€-01
4.000E+00
1.036E+01

0.000E+00
0.000e+00
0.000E+00
1.095E+04
5.000€-03

$.600E+01
1.280E+02
1.000E+03

0

3.
3.
0.

0.
1.
1.
4.

Q.
¢.
0.
2.

2.
1.
1.

000E+00
430E-01
000E+00

000E+00
ODDE+D6
200E+00
000E-01

Q00E+03
QC00E+00
000E+00
000E+00

Q00E+00
000E+00
000E+01

INPUT FILE FOR PBF-22 Cs-137
PBF-22 Cs-137

30. ©
6.510e+01
1.000€E-01
1.500E+00
1.500E+00
3.030E+01
2.117e-01
1.900E+00
9.000E+00
1.500E+01
2 1
0.000E-00
3.160E+01
3.255E+01
7.000E+01
2 612
3
1.000E-01
9.800E+01
t.300E+02

1

6.510e+01
3.430€-01
2.800E+02
2.800E+02
0.000E+00
1.370E+02
1.000E-01
4.000E+00
1.036E+01

0.000E+C0
0.000E+C0
0.000E+00
2.556E+04
5.000€-03

9.600E+01
1.280E+02
1.000E+03

0

INPUT FILE FOR PBF-22 Hg

PBF-22 Hg

30. 0
6.510E+01
1.000E-01
1.500E+00
1.500E+00
0.000E+00
2.098E+06
1.900+00
9.000E+00
1.500E+01
¢ 1
0.000E+03
3.000E-04
5.255E+01
7.000E+01
2 612
3
1.000€E-02
9.800E+01
1.300E+02

1

6.510E+01
3.4306-01
1.000E+02
1.000£+02
0.000€+00
2.009e+02
1.000E-01
4 .000E+00
1.036E+01

0.000E+00
0.CG00E+00
0.000E+Q0
1.095€+04
5.000€-03

9.600E+01
1.280E+02
1.000E+03

0

3.
3.
0.

0.
1.
5.
4.

0.
0.
0.
2.

O o W

NOo oo

-t

000E+00
430E-01
000E+00

000E+00
000E+06
000E+02
GO0E-01

GO0E+03
000E+GO
000E+00
000E+00

.000E+00
.000E+00
.000E+01

. 000E+00
430e-01
. 000E+00

.000E+00
.DO0E+D6
.DOOE+02
.DO0E-01

.000E+03
. 000E+00
. DOOE+00
. DO0E+00

. 000E+00
.000E+00
.000E+0

0.000E+00
0.000£+00
5.700E+02
0.000€-01
0.CG00E+00

3.500E+02

0.000E+00
0.C00E+00
5.700E+02
0.000E-01
0.000E+00

3.500E+02

0.000E+00
0.000E+00
5.700€+02
0.000€-01
0.000E+00

3.500E+02

0.000E+00
0.000E+00

0.000E+00
0.000€E+00

3.000E+01

0.000E+00
0.000E+00

0.000€+00
0.000E+00

3.000€+01

0.000€E+00
0.C00E+00

0.000E+00Q
0.000E+00

3.000E+01

0.000E+00
0.000E+00

0.000E+01
0.000E+00

1.000€-06

0.000E+00
0.000E+00

0.000E+00
0.000€E+00

1.000€E-06

0.000E+00
0.000E+00

0.000E+01
0.000£+00

1.000E-06

J- 667

0.000E+0Q0
0.000E+00

0.000E+00
1.000E-07

0.000E+00
0.000E+00

0.000€+00
1.000€E-07

0.000E+00
0.000E+00

0.000E+00
1.000E-07

0.000E+00
0.000E+00

0.000E+00
1.000E-01

0.000E+00
0.000£+00

0.000E+00
1.000E-01

0.000E+00
0.000E+00

0.000E+00
1.000€E-01

0.000E+00
0.000E+00

0.000E+00

0.000E+00
0.000E+00

0.000E+00

0.000E+00
0.000£+00

0.000£+00



INPUT FILE FOR PBF-22 Pu-23%
PBF-22 Pu-239

30.
6.
1.
1.
1.
2.
3.
1.
9.
1.
2
0.
3.
3.
7.
2
3
1.
9.
1.

0
510E+01
000E-01
S00E+00
S00E+Q0
410E+04
B14E-04
QO0E+00
Q00E+00
520E+01
000E-04
160E+02
255E+01
00E+01

612

Q00E-01
800E+01
300E+02

1

6.5106+01
3.430e-01
5.500E+02
5.500E+02
7.040E+08
2.390€+02
1.000€E-01
4 .000E+00
1.036E+01

0.000E+00
4.520E+01
0.000E+00
2.556E+04
5.000€E-03

9.600E+01
1.280E+02
1.000E+03

3

3.000E+00
3.430E-01
0.000E+00

3.730E+04
1.000E+06
2.200e+01
4.000€-01

0.000e+03
1.490E+02
0.000E+00
2.000E+00

2.000E+00
1.000E+00
1.000E+10

INPUT FILE FOR PBF-22 Sr-90
PBF-22 Sr-90

30.
6.
1.
1

1.
2.
1.
1.
9.
1.
2

0.
5.
3.

7.
2
3
1.
9.
1.

0
510E+01
000E-01

.500E+00

500E+00
910E+01
029E-01
900E+00
DO0E+00
500£+01
1
000€ -04
590€+01
255€+01
00E+01
6 12

000E-02
800E+01
300e+02

1

6.510E+01
3.430E-0%
1.500E+01
1.500€+01%
0.000E+00
9.000E+01
1.000E-01
4.000E+00
1.036E+01

0.000E+00
0.000E+00
0.000E+00
2.556E+04
5.000€-03

9.600E+01
1.280E+02
1.000E+03

0

3.000E+00
3.430E-01%
0.000E+00

0.000E+00
1.000E+06
2.400E+01
4.000E-01

0.000E+03
0.000E+D0
0.000&+00
2. 000E+00

2.000e+00
1.000E+00
1.000E+01

INPUT FILE FOR PBF-22 U-234
PBF-22 U-234

30.
6.
1.
1.
1.
2.
5.
1.
9.
1.
2
0.
4,
3.
7.
2
3
1.
9.
1.

0
510E+01
000E-01
500E+00
500€E+00
450E+05
435E-02
S00E+00
000E+00
500£+01

1
000E+00
440E+01
255E+01
00E+01

612

000E-02
800E+01
300E+D2

1

6.510E+01
3.430e-01
5.500E+01
3.500€+01
7.700E+04
2.340E+02
1.000E-01
4 .000E+00
1.036E+01

0.000E+00
3.750e+01
0.000E+00
2.556E+04
5.000E-03

9.600E+01
1.280E+02
1.000E+03

2

.000E+00
.430E-01
.000E+00

O W

.&00E+03
.000E+06
.000E+00
.000E-01

0

.000E+03
.950E+02
.DDDE+00D
.00DE+00

NOMNO

2.000E+00
1.000E+00
1.000€E+01

2.180E+01
0.000E+00
5.700E+02
0.000E-01
3.520E+02

3.500E+02

0.000E+00
0.000€+00
3.700E+02
0.000e-01
0.000E+00

3.500E+02

0.000E+00
0.000E+00
5.700E+02
0.000E-01
0.000E+00

3_500E+02

0.000E+00
0.000E+00

0.000E+00
0.000E+00

3.000E+01

0.000E+00
0.000€+00

0.000e+00
0.C00E+00

3.000E+09

0.000E+00
0.000E+00

0.000E+00
0.000E+00

3.000E+01

0.000e+00
0.000E+00

0.000E+00
0.000E+00

1.000E-06

0.000E+00
0.000E+00

0.000E+00
0.000E+00

1.000E-06

0.000E+00
0.000E+00

0.000E+00
0.000E+00

1.000E-06

J- 668

0.000E+00
0.000E+00

0.0C0E+00
1.000€-07

0.000E+00
0.000E+00

0.000E+00
1.000E-07

0.000E+00
0.000E+00

0.000E+00
1.000€-07

0.000E+00
0.000E+00

0.000E+00
1.000E-01

0.000€E+00
0.000E+00

0.000e+00
1.000E-01

0.000E+Q0
0.000E+00

0.000E+00
1.000E-1

0.000E+00
0.000E+00

0.000E+CO

0.000E+00
0.000E+00

0.000E+00

0.000E+00
0.000E+00

0.000E+00



INPUT FILE FOR PBF-22 U-238
PBF-22 U-238

30.
6.
1.
1.
1.
4.
2.
1.
g.
1.
2
0.
4,
3.
7.
2
3
1.
9.
1.

0
S10E+01
Q00E-01
S500E+00
500E+00
470E+09
289E-02
QO00E+00
000E+00
5?0E+01
000E-04
270E+Q
255E+01
00E+01

612

000E-02
B0OE+01
300E+02

1

6.5106+01
3.430E-01
3.500E+Q1
3.500€+01
2.450E+05
2.380E+02
1.000E-01
4 .000E+00
1.036E+01

0.000E+00
4 .440E+01
0.000E+00
2.556E+04
5.000€-03

9.600E+01
1.2B0E+02
1.000E+03

3

3.000E+00
3.430E-0
0.000€+00

7.700E+04
1.000E+06
6.000E+00
4 .000E-01

0.000E+Q3
3.750€+01
0.000E+00
2.000e+00

2.000E+00
1.000E+00
1.000E+01

1.600E+03
0.000E+00
5.700E+02
0.000€-01
2.950E+02

3.500E+02

0.000E+00
0.000E+00

0.0G0E+00
0.000E+00

3.000E+01

J-

0.000E+00
0.000E+00

0.000E+00
0.000E+00

1.000E-06

669

0.000E+00
0.000E+00

0.000£+00
1.000€-07

0.000E+00
0.000E+00

0.000E+00
1.000E-01

0.CO0E+00
0.000E+00

0.000E+00
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GWSCREEN Input File Description Sheets
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PBF-05 (Cs-137)

LINE

1/
2

at

£

7t

ee

10

11/

12/

14/

15/
16/

17/

VALUE UNITS
PBF-05 Cs-137
1
0
30 yr
0
169 m
169 m
1 m
01 myr

0343 m¥m3
0.487 mim3

15 glom3
280 miig
a 1lyr
1.5 giem3
280 mifg
303 yr
0 Ciormg
137 g/moie
1000000 mg/L
19 giem3
01 m3/m3
500 mbig
g m
4 m
0.4 m
570 miyr
15 m
10.36 m
2
2
0.05G3 Cifyr or mgfyr
] yr
6836 msyr
0.487 m3/m3
0 1hyr
249 m
316 nsk/Ci
8.48 m
0 m
0 m
70 kg
25560 d
2 Ld
350 diyr
30 yr

0.004 remsyr
1E-07
01
2
6
12
0.005
3

1.000E+02 2.000E+02 1.000E+0Q
2.020£+02 3.000E+02 2.000E+00
3.050E+02 5000E+02 5.000€+00

PARAMETER

TITLE
KFLAG
NPROG
INTIME
ITYPE
AL

WA
THICKS
PERC
THETAS
THETAU
RHOS
ZKDS
RC2
RHOU
ZKDY
ATHALF
Ql
ZIMW
St
RHOA
PHI
AKD

AX

AY

AZ

VX
THICK
DEPTH
IMODE
IMODEL
RMI
TOPER
PNDFLX
THETAP
EVAP
WAEFF
BF

XD

YD

ZD

BW

AT

wi

EF

€0
DLIM
CRISK
HQ
ISOLVE
JSTART
JMAX
EPS
NTIMES
T, T2, TP
T, T2, TP
T, T2, TP

DESCRIPTION

Project title

Calcuiation type

Number of rad progeny

Integration time for calculating average gw concentration
Type of groundwater sofution

Length of source parallel to gw flow direction

Width of source perpendicular to gw flow direction
Thickness of source volume

Net percolation rate

Vol. moisture content in contaminated (source) 2one
Vol. moisture content in unsaturated zone

Buik density contaminated {source) zone

Sorption coefficient contaminated {source) zone

Rate constant for other loss mechanisms

Bulk density unsaturated zone

Sorption coefficient unsaturated zone

Half-life of contaminant

Initial contaminant inventory in source

Molecuiar weight of contaminant

Solubility limit of contaminant

Bufk density of saturated (aquifer) zone

Porosity of saturated zone

Sorption coefficient of contaminant in saturated (aquifer)
Longitudinal dispersivity

Transverse dispersivity

Vertical dispersivity

Saturated pore velocity

Well screen (mixing) thickness

Unsaturated zone thickness

Type of groundwater criteria

Source model type

Rate of contaminant mass input

Operation time of facility

Facility water flux to source

Voiumetric water content of pond sediments
Evaporation or other loss rate constant for pond
Effective width of pond at aquifer

Carcinogenic risk slope factor

Receptor distance from source center, paratiei to gw flow
Receptor distance from source center, perpendicular to gw flow
Receptor distance from surface of aquifer

Body weight standard man

Averaging time

Water intake rate

Exposure frequency

Exposure duration

Radiological CEDE limit

Acceptable carcinogenic risk factor

Hazard quotient

Numnerical integration method type

Number of iterations before checking convergence (Simpson rule)
Max number of iterations in Simpson rule integration
Convergence criteria for Simpson rule integration
Number of time periods to calcuiate concentration over
Start, Stop, Print times for tene period1

Start, Stop, Print times for time period2

Start, Stop, Print times for time period3

J-673

JUSTIFICATION FOR YALUE SELECTED

1 to cailculate peak gw concentration and limiting soil concentration

0 for Cs-137

INEL Track 2 default value

0 for 2-D vertically averaged solution

Length and width were taken as the square root of source area, i.e., (286m2)*0.5=16.9m
The source area was calcutated as = (Pond Fhud/(Ksat)=(6836m3sy {23 . 9miyr)=286m2

Best guess estimate = 1m {simplification)

0.1 miyr = INEL Track 2 Defautt Value for “current” conditions

van Genuchten moisture content - elevation relation for "cument" background infitration rate

Represents effective porosity (i.e., fully saturated) of interbed sediments (i e., advective transp.

INEL Track 2 default value

Value for sand (from DOE/ID-10389, Table F-1) Assumes source located in interbed

Assumed no othes significant loss mechanisms present

INEL Track 2 Default value

Value for sand (from DOE/ID-10389, Table F-1). Conskders interbeds = vertical transport contr

COC-specific

Assumes modeling injection from start of well operations (i e., no pre-existing contamination)

COC-specific

Set to 1E+6 to avoid solubility limitation (allows all contaminant to be soluble in water)

INEL Track 2 default value

INEL Track 2 default vailue

Value is "Suggested Track 1" for basalt (from DOE/D-10389, Table F-1}

INEL Track 2 default vaiue

INEL Track 2 default value

INEL. Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

Average sum of interbed thicknesses of wells in PBF vicinity

2 for Radioactive carcinogenic risk

2 for "pond” release model {i.e., allows for injection well disposal water fiux}

Calculated from RWMIS and other data sources for this COC (=Total Quantity/TOPER)

From RWMIS and other disposal records (= total years this COC was disposed at site)

Annual average discharge rate to disposal well. Taken from INWMIS records.

Assumed saturated. Value represents porosity of interbed sediment

Assumed no evaporatioon or cther significant loss mechanisms present

= {PNDFL (VQPHIMALWTHICK)M((VXO{PHINTHICK)={6386+570{0. 1)(16. 9){153)/(570(D. 1315

Nov.95 HEAST Supplement table value

INEL Track 2 default value = 0.5{AL}

INEL Track 2 default value

iNEL Track 2 default value

INEL Track 2 default value

INEL Track 2 defautt value

INEL Track 2 defauit value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default vaiue

INEL Track 2 default value

2 for Simpson Rule integration




PBF-05 (H-3)

LINE

t/
2

10/

11/

12/

13

14/

15/
16/

17

18/

19/

VALUE
PBF-05 H-3

CoWOoWLoo

0.004
1E-07
01

2

6

12
0.005
3

UNITS

yr

Cifyr ar mglyr
yr

m3afyr

m3/m3

thyr

m

PARAMETER

TITLE
KFLAG
NPROG
INTIME
ITYPE
AL

WA
THICKS
PERC
THETAS
THETAL
RHOS
ZKDS
RC2
RHOU
ZKDJ
ATHALF
Qi

ZMW
SL
RHOA
PHI
AKD

AX

AY

AZ

VX
THICK
DEPTH
IMODE
IMODEL
RM!
TOPER
PNDFLX
THETAP
EVAP
WAEFF
SF

b in]

YD

D

BW

AT

Wi

EF

ED
DLIM
CRISK
HQ
ISOLVE
JSTART
JMAX
EPS
NTIMES

1.000E+02 2.0DDE+02 1.000E+0C T1, T2, TP
2.020E+02 3.000E+02 2.000E+DQ Ti, T2 TP
3.050E+02 5.000E+02 5.000E+D0 Tt, T2, TP

DESCRIPTION

Project titie

Calculation type

Number of rad progeny

Integration time for calculating average gw concentration
Type of groundwater solution

Length of source paraliet to gw fiow direction

Width of source perpendicular to gw flow direction
Thickness of source volume

Net percoiation rate

Vol. moisture content in contaminated (source) zone
Vol. moisture content in unsaturated zone

Busk density contaminated (source) zone

Sofption coefficient contaminated (source) zone

Rate constant for other loss mechanisms

Bulk density unsaturated zone

Sorption coefficient unsaturated zone

Half-life of contaminant

Initial contarninant inventory in source

Molecular weight of contaminant

Solubility limit of contaminant

Bulk density of saturated (aquifer) zone

Porosity of saturated zone

Sorption coefficient of contaminant in saturated (aquifer)
Longitudinal dispersivity

Transverse dispersivity

Vertical dispersivity

Saturated pore veloGity

Well screen {mixing) thickness

Unsaturated zone thickness

Type of groundwater criteria

Source model type

Rate of contaminant mass input

Operation time of facility

Facility water fux to source

Volumetric water content of pond sediments
Evaporation or other ioss rate constant for pond
Effective width of pond at aquifer

Carcinogenic risk slope factor

Regceptor distance from source center, paraliel to gw flow
Receptor distance from source center, perpendicifar to gw flow
Receplor distance from surface of aquifer

Body weight standard man

Averaging time

Walter intake rate

Exposure frequency

Exposure duration

Radiclogical CEDE limit

Acceptable carcinogenic risk factor

Hazard quotient

Numerical integration method type

Number of terations before checking convergence (Simpson rule)
Max. number of iterations in Simpson rule integration
Convergence criteria for Simpson rule integration
Number of time periods to calculate concentration over
Start, Stop, Print times for time period

Start, Stop, Print times for time period2

Start, Stop, Print times for time penriod3

J-674

JUSTIFICATION FOR VALUE SELECTED

1 to calculate peak gw concentration and limiting soil concentration

0 for H-3

INEL Track 2 defautt value

0 for 2-D vertically averaged solution

Length and width were taken as the square root of source area, i.e., (286m2)"3 5=16.9m
The source area was calculated as = (Pond Flux)/(Ksat)={6836m3/yr}/(23.9m/yr)=286m2

Best guess estimate = 1m {simplification)

0.1 miyr = INEL Track 2 Default Value for "current” conditions

van Genuchien moisture content - elevation relation for "current” backgroundg infiltration rate

Represents effective porosity (i.e., fuily saturated) of interbed sediments {i.e., advective transp.)

INEL Track 2 default value

Value for sand {from DOE/ID-10389, Table F-1). Assumes source located in interbed

Assumed no other significant loss mechanisms present

INEL Track 2 Default vaiue

Value for sand (from DOEAD-10389, Table F-1}. Considers interbeds = vertical transport control

COC-specific

Assumes modeling injestion from start of wedl operations (i.e., no pre-existing contamination)

COC-specific

Set to 1E+6 to avokd solubility limitation (allows all contaminant to be soluble in water)

INEL Track 2 default value

INEL Track 2 default value

Value is "Suggested Track 1" for basalt {from DOE/ID-10389, Tabie F-1)

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

Average sum of interbed thicknesses of wells in PBF vicinity

2 for Radicactive carcinogenic risk

2 for "pond” release model (i.e., allows for injection well disposal water fiux)

Calculated from RWMIS and other data sources for this COC (=Total Quantity/TOPER)

From RWMIS and other dispesal records (= total years this COC was disposed at site)

Annual average discharge rate to disposal well. Taken from INWMIS records.

Assumed saturated. Vajue represents porosity of interbed sediment

Assumed no evaporatioon or other significant loss mechanisms present

= (PNDFLX+ (VXHPHIXALKTHICK) (VXY (PRI THICK)=(6386+ 570(0. 1)(16. 9){15)W(5TO(D. 1 {15))

Nov.95 HEAST Supplement table value

INEL Track 2 default value = 0.5{AL)

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default valve

INEL Track 2 default vaiue

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value




PBF-05 (Sr-90)

LINE VALUE

i
2

3

i

5/

10/

at

12/

13

14/

15/
16/

17

18/

9/

PBF-05 Sr-90
1

0
30

0
16.9
169
p

0.1
0.343
0.487
15
15

570
15
1036

£.000301

6836
0.487

249
55.9
8.46
0

0

70
25560
2

350
30
0.004
1E-O7
0.1

2

6

12
0.005
3

UNITS

yr

miyr

mym3
m3m3
a/em3

tyr

Cifyr or mgdyr
yr

m3fyr

m3/m3

1hyr

-3

PARAMETER

TITLE
KFLAG
NPROG
INTIME
ITYPE
AL

WA
THICKS
PERC
THETAS
THETAU
RHOS
ZKDS
RC2
RHOU
ZKDU
ATHALF

THICK
DEPTH
IMODE
IMODEL
RMI
TOPER
PNDFLX
THETAP
EVAP
WAEFF
SF

XD

YD

b

BW

AT

wi

EF

ED
DLIM
CRISK
HQ
ISOLVE
JSTART
JMAX
Eps
NTIMES

1.000E+DZ 2.000E+02 1.000E+00 T1, T2, TP
2 020E+02 3.000E+02 2.000E+00 T4, T2, TP
3.050E+02 5.000E+02 5.000E+00 T1, T2, TP

DESCRIFTION

Project title

Calculation type

Number of rad progeny

Integration time for calculating average gw concentration
Type of groundwater solution

Length of source paraliel to gw flow direction

Width of source perpendicular to gw flow direction
Thickness of source volume

Net percolation rate

Vol. moisture content in contaminated (source) zone
Vol. moisture content in unsaturated zone

Bulk density contaminated (source) zone

Sorption coefficient contaminated {source) zone
Rate constant for other loss mechanisms

Bulk density unsaturated zone

Somption coefficient unsaturated zone

Half-life of contaminant

Initial contaminant inventory in source

Molecular weight of contaminant

Solubifity limit of contaminant

Bulk density of saturated (aquifer) zone

Porosity of saturated zone

Sorption coefficient of contaminant in saturated zone
Longitudinal dispersivity

Transverse dispersivity

Vertical dispersivity

Saturated pore velocity

Well screen (mixing) thickness

Unsaturated zone thickness

Type of grouncwater criteria

Source model type

Rate of contaminant mass input

Operation time of facility

Facility water flux ta scurce

Volumetric water content of pond sediments
Evaporation or other loss rate constant for pond
Effective width of pond at aquifer

Carcinogenic risk slope factor

Receptor distance from source center, parallel to gw flow
Receptor distance from source center, perpendicular to gw flow
Receptor distance from surface of aguifer

Body weight standard man

Averaging time

Water intake rate

BExpasure frequency

Exposure duration

Radiological CEDE limit

Acceptable carcinogenic risk factor

Hazard quotient

Numerical integration method type

Number of iterations before checking convergence (Simpson rule}
Max. number of iterations in Simpson rule integration
Convergence criteria for Simpson rule integration
Number of time periods to caiculate concentration over
Start, Stop, Print times for time perniod1

Start, Stop, Print times for time period2

Start, Stop, Print times for time period3

J-675

JUSTIFICATION FOR VALUE SELECTED

1 1o calculate peak gw concentration and limiting soil concentration

0 for Sr-90 (SF includes shoft-lived daughter ¥-90)

INEL Track 2 default value

0 for 2-D vertically averaged solution

Length and width were taken as the square root of source area, i.e., (286m2)*0.5=16.8m
The source area was calculated as = (Pond Fluxi/i(Ksat)=(6835m3NyT)(23. Smiyri=286m?2

Best guess estimate = tm (simplification)

0.1 miyr = INEL Track 2 Default Value for “current” conditions

van Genuchten moisture content - elevation relation for “currert* background infiltration rate

Represents effective porosity (i.e., fully saturated) of interbed sediments (.., advective transp.)

INEL Track 2 default value

Value for sand {from DOE/ID-10389, Table F-1). Assumes source located in interbed

Assumed no other significant logs mechanisms present

1.5 giem3 = representative vaiue for INEL sedimentary beds

Value for sand {from DOE/ID-10388, Tabie F-1). Considers interbeds = vertical transport control

COC-specific

Assumes modeling injection from start of well operations (i.e., no pre-existing contamination)

COC-specific

Set to 1E+6 to avoid solubility fimitation (allows alt contaminant to be soluble in water)

INEL Track 2 default value

INEL Track 2 default value

Value is "Suggested Track 1" for basalt {from DOEND-10389, Table F-1)

INEL Track 2 default value

INEL Track 2 default value

Assumed valtie (best estimate)

INEL Track 2 default value

INEL Track 2 default value

Average sum of interbed thicknesses of wels in PBF vicinity

2 for Radioactive carcinogenic risk

2 for “pond” release model {i.e., allows for injection we# disposal water fiux)

Calculated from RWMIS and other data sources for this COC {=Total Quantity/TOPER)

From RWMIS and other disposal records (= total years this COC was disposed at site)

Annual average discharge rate to disposal well. Taken from INWMIS records.

Agsumed saturated. Value represents porosity of interbed sediment

Assumed no evaporatioon or other significant loss mechanisms present

= (PNDFLX+ (VX)(PHIALYTHICK) (WO (PHITHICK) = (6386+ S7T0(0. 1)( 16 9)(15)W(5T0(0. 1){15))

Nov.95 HEAST Supplement table vaiue

INEL Track 2 default value = 0.5(AL)

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 defauit value

INEL Track 2 defauit value

INEL Track 2 defaul value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

2 for Simpson Rule integration




PBF-15 (Cr-ll)

LINE VALUE

17
2

¥

7!

Qee

10/

11/

12/

13/

14/

15/
16/

17/

18/

19/

PBF-15 Cr-HI

570
15
10.36

37680

1728
0.487
1]
10.52
1
4.25
0

0

70
10950
2

350
30
0.004
1E-07
0.1

2

6

12
0.005
3

1.000E+02 2.000E+02 1.000E+00Q
2.020E+02 3.000E+02 2 000E+00
3.050E+02 5.000E+02 5 000E+00

UNITS

yr

miyr
m3/m3
maim3
g/cm3
ml/g
1iyr
gicm3
milfg

Cfyr or mglyr
¥t

madyr

m3/m3

1yr

3

PARAMETER

TITLE
KFLAG
NPROG
INTIME
ITYPE
AL
WA
THICKS
PERC
THETAS
THETAU
RHOS
ZKDS
RC2
RHOU
ZKDU
ATHALF
al
ZMW
St
RHOA
PH
AKD
AX

AY

AZ

VX
THICK
DEPTH
IMODE
IMODEL
RMI
TOPER
PNDFLX
THETAP
EVAP
WAEFF
RED
XD

YD

ZD
BW
AT

W

EF

ED
DLIM
CRISK
HQ
1SOLVE
JSTART
JMAX
EPS
NTIMES
T1.72, TP
T T2, TP
T4, T2, TP

DESCRIPTION

Project title

Calculation type

Numnber of rad progeny

Integration time for calculating average gw concentration
Type of groundwater solition

Length of source parallel to gw flow direction

Width of source perpendicular to gw flow direction
Thickness of source volume

Net percolation rate

Vol. moisture content in contaminated {soufce) zone
Vol. moisture content in unsaturated zone

Bulk density contaminated (source) zone

Sorption coefficient contaminated {source) zone
Rate constant for other loss mechanisms

Bulk density unsaturated zone

Sorption coeficient unsaturated zone

Half-life of contaminant

Initial contaminant inventory in source

Melecular weight of contaminant

Solubility limit of contaminant

Bulk density of saturated (aquifer) zone

Porosity of saturated zone

Sorption coefficient of contaminant in saturated zone
Longitudinal dispersivity

Transverse dispersivity

Vertical dispersivity

Saturated pore velocity

‘Well screen (mixing) thickness

Unsaturated zone thickness

Type of groundwater criteria

Source model fype

Rate of contaminant mass input

Operation time of facility

Fagility water fiux to source

Volumetnic water content of pond sediments
Evaporation or other loss rate constant for pond
Effective width of pond at aquifer

Reference dose

Receptor distance from source center, parallel to gw flow

Receptor distance from source center, perpendicular to gw flow

Receptor distance from surface of aquifer
Body weight standard man

Averaging time

Water intake rate

Expasure frequency

Exposure duration

Radiological CEDE limit

Acceptable carcinogenic risk factor
Hazard quotient

Numerical integration method type

Numier of iterations before checking convergence {Simpson ruie)

Max. number of iterations in Simpson rule integration
Convergence criteria for Simpson rule integration
Number of time periods to calculate concentration over
Start, Stop, Print times for time period1

Start, Stop, Print times for time period2

Start, Stop, Print times for time period3

J-676

JUSTIFICATION FOR VALUE SELECTED

1 to calculate peak gw concentration and limiting soil concentration

0 for Cr-lll

INEL Track 2 default value

0 for 2-D vertically averaged solution

Length and width were taken as the square root of source area, i.e., (72.3m2)*0.5=8.502m
The source area was calculated as = (Pond Flux)/(Ksat)=(1727.5m3/yr)/(23.9m/yr)=72.28m2

Best guess estimate = 1m (simplification)

0.1 miyr = INEL Track 2 Default Value for "current" conditions

van Genuchten moisture content - elevation relation for "current” background infittration rate

Represents effective porosity (i.e., fully saturated) of interbed sediments (i e, advective transp )

INEL Track 2 defautt value

Vaiue for sand ffrom DOE/ID-10389, Table F-1). Assumes source located in interbed

Assumed no other significant logs mechanisms present

1.5 glem3 is representative value for INEL sedimentary interbeds

Vaiue for sand {from DOE/ID-10389, Table F-1}). Considers interbeds = verlical transport control

Radiologically stable element (GWSCREEN defauits to 1e+38)

Assumes modeling injection from start of well operations {i.e., no pre-existing contamination)

COC-specific

Set to 1E+6 to avoid solubility fimitation {allows ail contaminant to be soluble in water)

INEL Track 2 default value

INEL Track 2 default value

Value is "Suggested Track 1" for basalt {from DOE/ID-10389, Table F-1)

INEL Track 2 default value

INEL Track 2 default value

Assumed value {best astimate)

INEL Track 2 default value

iNEL Track 2 default value

Awverage sum of interbed thicknesses of wells in PBF vicinity

6 for noncarcinogenic reference dose

2 for “pond" release model (i.e., allows for injection well disposal water flux)

Calcuiated from INVWWMIS and other data sources for this COC (=Total Quantity/TOPER)

From INWMES and other disposal records (= total years this COC was disposed at site)

Annual average discharge rate to disposal well. Taken from INWMIS records.

Assumed saturated. Value represents porosity of interbed sediment

Assumed no evaporatioon or other significant loss mechanisms present

= (PNOFLX+ (VXHPHIAL(THICK) (VX (PHIMTHICK)=(1727.5+5T0(0. 1 {8.5)(15))/(57D(0.1){15)}

1990 HEAST

INEL. Track 2 default value = 0.5(AL)

INEL Track 2 default value

INEL Track 2 defauit value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 defauit value

INEL Track 2 default value

INEL Track 2 default vaive

INEL Track 2 default value

INEL Track 2 default value

2 for Simpson Rule integration
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PBF-15 {zinc)

LINE

1/
2/

¥
4/

7

of

10/

11/

12/

13

it

15/
16/

17

19

VALUE
PBF-15 Zinc

65.39
1000000
19
01
16

9

4

0.4
570
15
10.38
B

2
6330
3
1728
0.487
0
1052
a3
425
0

0

70
25560
2

350
30
0.004
1E-07
0.1

2

6

12
0.005
3

UNITS

yr

mlyr

m3/m3
m¥m3
g/em3

Cifyr or mgliyr
yr

m3fyr

m3/m3

1iyr

3

PARAMETER

TITLE
KFLAG
NPROG
INTIME
ITYPE
AL

WA
THICKS
PERC
THETAS
THETAU
RHOS
ZKDS
RC2
RHOU
ZKDU
ATHALF
Qi

a
SL
RHOA
PHI
AKD

AX

AY

AZ

VX
THICK
DEPTH
IMCDE
IMODEL
RMI
TOPER
PNDFLX
THETAP
EVAP
WAEFF
RFD

XD

YD

ZD

BW

AT

Wit

EF

ED
DLIM
CRISK
HQ
ISOLVE
JSTART
JMAX
EPS
NTIMES

1.000E+02 2.000E+02 1.000E+0C T1, T2 TP
2.020E+02 3.000E+02 2.000E+0Q0 71 T2, TP
3.050E+02 5.000E+02 5.000E+00 T4 72, TP

DESCRIPTION

Project title

Calculation type

Number of rad progeny

Integration time For calculating average gw concentration
Type of groundwater soluticn

Length of source paraliel to gw flow direction

Wikith of source perpendicular to gw flow direction
Thickness of source volume

Net percolation rate

Vol. moisture content in contaminated (source) zane
Vol. moisture content in unsaturated zone

Bulk density contaminated {source) zone

Sorption coefficient contaminated (source) zone

Rate constant for other loss mechanisms

Bulk density unsaturated zone

Sorption coefficient unsaturated zone

Half-life of contaminant

Initial contaminant inventory in source

Molecular weight of contaminant

Solubility limit of contaminan

Bulk density of saturated (aquifer) zone

Porcsity of saturated zone

Sorption coefficient of contaminant in saturated (aguiter}
Longitudinal dispersivity

Transverse dispersivity

Vertical dispersivity

Saturated pore velocity

Well screen (mixing} thickness.

Unsaturated zone thickness

Type of groundwater criteria

Source model type

Rate of contaminant mass input

Operation time of facility

Facility water fiux to source

Volumetric water content of pond sediments
Evaporation or other loss rate constant for pond
Effective width of pond at aquifer

Reference dose

Receptor distance from source center, paraliel to gw flow
Receptor distance from source center, perpendicular to gw fiow
Receptor distance from surface of aquifer

Body weight standard man

Awveraging time

Water intake rate

Exposure frequency

Exposure duration

Radliclogical CEDE limit

Acceptable carcinogenic nisk factor

Hazard quotient

Numerical integration method type

Number of iterations before checking convergence (Simpson rule)
Max number of iterations in Simpson rule infegration
Convergence criteria for Simpson rule integration
Numbert of time periods to calculate concentration over
Start, Stop, Print tirnes for time period

Start, Stop, Print times for time period2

Start, Stop, Print times for time period3

J-678

JUSTIFICATION FOR VALUE SELECTED

0 for Zn (non-rad)

INEL Track 2 default vaiue

0 for 2-D vertically averaged solution

Length and wicth were taken as the square root of source area, i.e., (72.3m2)*0.5=8.502m
The source area was calculated as = (Pond Flux)/(Ksat)=(1727.5m3Avr)i(23 9myyr)=72.28m2

Best guess estimate = 1m (simplification)

0.1 mfyr = INEL Track 2 Default Value for "current” conditions

van Genuchten meisture content - elevation retation for "current” background infiltration rate

Represents effective porosity (i.e., fully saturated) of interbed sediments {i.e., advective transp.)

INEL Track 2 default value

Value for sand (from DOEND-10389, Table F-1). Assumes source Iocated in interbead

Assumed no other significant loss mechanisms present

iNEL Track 2 Default value

Vailue for sand (from DOE/ID-10389, Table F-1). Considers interbeds = vertical transport control

Radiclogically stable element (GWSCREEN defaults to 1e+38)

Assumes modeling injection from start of well operations (i.e., no pre-existing contamination)

COC-specific

Set to 1E+6 to avoid solubility limitation (allows all contaminant ta be soluble in water}

INEL Track 2 default value

INEL Track 2 defauit value

Value is "Suggested Track 1" for basalit {from DOEAD-10388, Table £-1)

INEL Track 2 defauit value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

Average sum of interbed thicknesses of weiis in PBF vicinity

6 for noncarcinogenic reference dose

2 for "pond” reiease model {i.e., allows for injection weil disposal water flux)

Caicuiated from INWMIS and other data sources for this COC (=Total Quantity/TOPER)

Conservative best-guess estimate

Annuai average discharge rate to disposal well. Taken from INWMIS records

Assumed saturated. Value represents porosity of interbed sediment

Assumed no evaporatioon or other significant loss mechanisms present

= (PNDFLX+ (VG{PHIMAL)THICK) (VX PHID(THICK)={1727 5+570(0.1)(B.5)(15))/(570(0.1)(15})

Nov.55 HEAST Supplement tabie value

INEL Track 2 default vatue = 0.5(AL)

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 defautt value

INEL Track 2 defauit value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

2 for Simpson Rule integration



PBF-22 (Ag)

LINE

it
2

"

S/

107

11/

12

13/

14/

1w
16/

1

19/

VALUE

PBF-22 Ag

Boo

200 BB

..
oBuvoBBubdliwlilia

70
10850
2

350
30
0.004
1E07
0.1

2

6

12
D.005
3

1.000E-01 9 60DE+01 2.000E+00
9.800E+01 1.280E+02 1.000E+00
1.300E+02 1.000E+03 1.000£+01

UNITS

PARAMETER

TITLE
KFLAG
NPROG
INTIME
{TYPE
AL

WA
THICKS
PERC
THETAS
THETAU
RHOS
ZKDS
RC2
RHOU
ZKDU
ATHALF
al
ZMW
sL
RHOA
PHI
AKD
AX

AY

AZ

VX
THICK
DEPTH
IMODE
IMODEL
RM
TOPER
PNDFLX
THETAP
EVAP
WAEFF
RFD
XD

YD

Fis)

BW

AT

w

EF

ED
DLIM
CRISK
HQ
ISOLVE
JSTART
JMAX
EPS
NTIMES
T1, T2, TP
1,72, TP
71,72, TP

DESCRIPTION

Project title

Cailculation type

Number of rad progeny

Integration time for calculating average gw concentration
Type of groundwater solution

Length of source parailel to gw fiow direction

Width of source perpendicular to gw flow direction
Thickness of source volume

Net percolation rate

Vol. moisture content in contaminated (source) zone
Vol moisture content in unsaturated zone

Bulk density contaminated (source) zone

Somtion coefficient contaminated (source) zone
Rate constant for other loss mechanisms

Bulk density unsaturated zone

Sorption coefficient unsaturated zone

Half-life of contaminant

Initial contaminant inventory in source

Molecular weight of contaminant

Solubility limit of contaminant

Bulk density of saturated (aquifer} zone

Porosity of saturated zone

Sorption coefficient of contaminant in saturated (aquifer)
Longitudinaf dispershvity

Transverse dispersivity

Vertical dispersivity

Saturated pore velocity

Well screen (mixing) thickness

Unsaturated zone thickness

Type of groundwater criteria

Saurce model type

Rate of contaminant mass input

Operation time of facility

Facility water flux to source

Volumetnic water content of pond sediments
Evaporation or other loss rate constant far pond
Effective wadth of pond at aquifer

Reference dose

Receptor distance from source center, paraliel to gw flow

Receptor distance from source center, perpendicular 1o gw flow

Recepior distance from surface of aquifer
Body weight standard man

Averaging time

Water intake rate

Exposure frequency

Exposure duration

Radiological CEDE limit

Acceptable carcinogenic risk factor
Hazard quotient

Numerical integration method type

Number of iterations before checking convergence {Simpson rul

Max. number of iterations in Simpson rule integration
Convergence criteria for Simpson rule integration
Number of time periods to calculate concentration over
Start, Stop, Print times for time period1

Start, Stop, Print {imes for time period2

Start, Stop, Print times for time period3

J-679

JUSTIFICATION FOR VALUE SELECTED

110 calculate peak gw concentration and limiting soil congentration

0 for Ag

INEL Track 2 default value

0 for 2-D vertically averaged solution

Length and width were taken as the square root of source area, i.e., {42368m2)*0.5=65.1m
Source area 4238 m2 estimated from S&A Plan gnd (Hardy & Stanisich, 1989)

Average sutficial sediment thickness at PBF-22

0.1 miyr = INEL Track 2 Default Value for "current" conditions

van Genuchten moisture content - elevation relation for "current* background infiltration rate
Same as used for THETAS

INEL Track 2 default value

Vaiue for sand (from DOE/ID-10389, Table F-1). Assumes source located in interbad
Assumed no cther significant loss mechanisms present

iNEL Track 2 Default vaiue

Value for sand (from DOE/ID-10388, Table F-1). Considers interbeds=vert. transp. control
COC-specific

From sampling data: = sampled conc'n * (source anea * depth): (assumed uniform dist. of COC
COC-specific

Set to 1E+6 to avoid solubility limitation (allows all contaminant to be soluble in water)
INEL Track 2 default value

INEL Track 2 default vaiue

Value is "Suggested Track 1" for basalt {from DOEAD-10389, Table F-1)

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

Average sum of interbed thicknesses of wells in PBF vicinity

& for noncarcinogenic reference dose

1 for “buried source” release model {i.e., no data on disposal water flux)

Assumes no additional waste after initial emplacement; therefore not used

Now. 95 HEAST Supplement table value
INEL Track 2 default value = 0.5(AL}
INEL Track 2 default value

INEL Track 2 default vaiue

INEL Track 2 defauit value

INEL Track 2 defauit value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

2 for Simpson Rule integration



PBF-22 (Am-241)

LINE VALUE UNITS PARAMETER DESCRIPTION JUSTIFICATION FOR VALUE SELECTED
it PBF-22 Am-241 TITLE Project title - —
2 1 KFLAG Calculation type 1 to caiculate peak gw concentration and kmiting soil concentration
3 NPROG Number of rad progeny 3 for Am-241 (Np-237, U-233, Th-229)
¥ 30 yr INTIME Integration time for caleulating average gw concentration INEL Track 2 default value
0 ITYPE Type of groundwater solution 0 for 2.D vertically averaged solution
4 65.1 m AL Length of source parallel to gw flow direction Length and width were taken as the square root of source area, i.e., (4238m2)*0.5=65.1m
65.1 m WA Width of source perpendicular to gw flow direction Source area 4238 m2 estimated from S8A Plan grid {Hardy & Stanisich, 1589)
3 m THICKS Thickness of source volume Average surficial sediment thickness at PBF-22
5/ 0.1 miyr PERC Net percolation rate 0.1 miyr = INEL Track 2 Defautt Value for “current” conditions
0.343 m3'm3 THETAS Vol. moigture content in contaminated (source) zone van Genuchten moisture content - elevation relation for “current background infiltration rate
0.343 m3/m3 THETAU Vol. moisture contertt in unsaturated zone Same as used for THETAS
6/ 15 giem3 RHOS Bulk density contaminated (source} zone INEL Track 2 default value
1900 mlig ZKDS Sorption coefficient contaminated {(source} zone Value for sand {from DOE/ID-10389, Table F-1). Assumes source located in interbed
0 1yt RC2 Rate constant for other loss mechanisms Assumed no other significant loss mechanisms present
7 15 giem3 RHOU Bulk density unsaturated zone INEL Track 2 Defauit value
1900 mlig ZKDR) Sorption coefficient unsaturated zone Value for sand {from DOED-10389, Table F-1). Considers interbeds=vert. transp. control
Y 432 ¥r ATHALF Half-life of comaminant COC-specific (Am-241)
2140000 ¥ ATHALF Half-life of contaminant COC-specific (Np-237}
159000 yr ATHALF Half-life of contaminant COC-specific (U-233)
7340 yr ATHALF Half-life of contaminant COC-.gpecific (Th-229)
of 0.000572 Ciormg Q Initial contaminant inventory in source From sampling data: = sampled conc'n * (source area * depth); (assumed uniform dist. of COC)
241 g/mole ZMW Molecuiar weight of contaminant COC-specific
1000000 mg/L SL Solubility limit of contaminant Set to 1E+6 to avoid solubility limitation (allows all contaminant to be soluble in water)
1 19 g/em3 RHOA Bulk density of saturated (aquifer} zone INEL Track 2 default value
01 m3/m3 PHI Porosity of saturated zone INEL Track 2 default value
340 mlig AKD Sorption coefficient of contaminant in saturated (aquifer} Value is "Suggested Track 1* for basalt {from DOEND-10389, Table F.1)
11/ 9 m AX Longitudinai dispersivity INEL Track 2 default value
4 m AY Transverse dispersivity INEL Track 2 default value
04 m AZ Vertical dispersivity INEL Track 2 default value
570 miyr VX Saturated pore velocity INEL Track 2 default value
12/ 15 m THICK Well screen (mixing) thickness INEL Track 2 default value
10.36 m DEPTH Unsaturated zone thickness Average sum of interbed thicknesses of wells in PBF vicinity
1% 2 IMODE Type of groundwater criteria 2 for radiological carcinogenic risk
1 IMODEL Saurce model type 1 for "buried source” retease modet (i.e., no data on disposal water fiux)
14/ 0 Cilyr or mg/yr RMI Rate of contaminant mass input Assumes no additional waste after initial emplacement; therefore nat used
0 yr TOPER Operation time of facility " " "
1] mafyr PNDFLX Facility water filux to source " )
0 mi’m3 THETAP Volumetric water content of pond sediments " " "
Q tiyr EVAP Evaporation or other loss rate constant for pond " " "
] m WAEFF Effective width of pond at aquifer " " "
15¢ 328 nsk/Ci SF Carcinogenic risk slope factor Nov.85 HEAST Supplement table value (Am-241)
295 fisk/C1 SF Carginogenic risk slope factor Nov. 95 HEAST Supplement table value {Np-237)
448 fisk/Ci SF Carcinogenic risk slope factor Now. 95 HEAST Supplement table value {U-233)
365 fisk/Ci 5F Carcinogenic risk slope factor Nov.95 HEAST Supplement table value (Th-229)
16/ 32.55 m XD Receptor distance from scurce center, parallel to gw fiow INEL Track 2 default value = 0.5(AL)
o m YD Receptor distance from source center, perpendicular to gw flow INEL Track 2 default value
4] m D Receptor distance from surface of aquifer INEL Track 2 default value
17 70 kg Bw Body weight stangard man INEL Track 2 default value
25560 d AT Averaging time INEL Track 2 default vaiue
2 Ld wi Water intake rate INEL Track 2 default vaiue
350 diyr EF Exposure frequency INEL Track 2 default value
30 ¥r ED Exposure duration INEL Track 2 defautt value
0.004 rem/yr DLIM Radiological CEDE limit INEL Track 2 defautt value
1EQ7 CRISK Acceptable carcinogenic risk factor INEL Track 2 default value
0.1 HQ Hazard quoctient INEL Track 2 default value
18/ 2 1SOLVE Numericat integration method type 2 for Simpson Rule integration
[} JSTART Number of iterations before checking convergence (Simpson Tule) ——
12 JMAX Max_ number of iterations in Simpson fule integration B
0.005 EPS Convergence criteria for Simpson rule integration -—
19/ 3 NTIMES Number of time periods to calculate concentration over
1.000E-01 9.600E+01 2.000E+00 T1,72, TP Start, Stop, Print times for time period1
9 BOOE+0% 1.280E+02 1.000E+00 T, 12, TP Start, Stop, Print times for time period2
1.300E+02 1.000E+03 1.000E+01 71,72, TP Start, Stop, Print times for time period3

J-680



PBF-22 (Arochlor-1248)

LINE

1

¥

H

ee

10/

19

i2/

13/

14/

15/
16/

177/

19/

VALUE UNITS
PBF-22 Arcchior 1248
1
0
30 yr
0
651 m
65.1 m
3 m
01 miyr
0.343 mi/m3
0.343 m3im3
15 glom3
100 ml/g
0 thyr
1.5 g/om3
100 mlig
0 yr
457700 Ciormg
3r2 g/mole
1000000 mgi.
1.9 gfem3
o1 m3/m3
10 mi/g
2] m
4 m
0.4 m
570 miyr
15 m
10.35 m
§
1
0 Cifyr or mglyr
Q '
] myr
1] m3/m3
0 1hyr
4] m
2E05 mg/kg/d
32.55 m
0 m
Q m
70 kg
10950 d
2 Ld
330 difyr
30 ¥r
0.004 remvyr
1EQ7
0.1
2
[
12
0.005

4
1.000E-01 §.6008+01 2.000E+00
9.800€+01 1.280E+02 1.000E+00
1.300E+02 5.000E+02 1.000E+01
1.000E+03 5.000E+04 1 DODE+03

PARAMETER

TITLE
KFLAG
NPROG
INTIME
ITYPE
AL

WA
THICKS
PERC
THETAS
THETAU
RHOS
ZKDS
RC2
RHOU
ZKDU
ATHALF
Ql
ZMW
sL
RHOA
PHI
AKD

AX

AY

AZ

VX
THICK
DEPTH
\MODE
IMODEL
RMI
TOPER
PNDFLX
THETAP
EVAP
WAEFF
RFD

XD

YD

ZD

aw

AT

wi

EF

ED
DLIM
CRISK
HQ
ISOLVE
JSTART
JMAX
EPS
NTIMES
T1, 12, TP
T, 72, TP
™ T2 1P
T, T2, TP

DESCRIPTION

Project title

Calculation type

Number of rad progeny

Integration tire for caleulating average gw concentration
Type of groundwater solution

Length of source parallel to gw flow direction

Width of source perpendicuiar to gw flow direction
Thickness of source volume

Net percolation rate

Vol. moisture content in contaminated (source) zone
Vol. moisture content in unsaturated zone

Bulk density contaminated (source} zone

Sorption coefficient contaminated (source) zone
Rate constant for other loss mechanisms

Bulk density unsaturated zone

Sorption coefficient unsatyrated zone

Half-life of contaminant

Initial contaminant inventory in source

Molecular weight of contaminant

Solubility limit of contaminant

Bulk density of saturated (aquifer) zone

Porosity of saturated zone

Sorption coefficient of contaminant in saturated (aquifer)
Longitudinal dispersivity

Transverse dispersivity

Vertical dispershvity

Saturated pore velocity

Well screen (mixing) thickness

Unsaturated zone thickness

Type of groundwater criteria

Source model type

Rate of contaminant mass input

Operation time of facility

Facility water flux to source

Volumetric water content of pond sediments
Evaporation or other loss rate constant for pond
Effective width of pond at aquifer

Reference dose

Receptor distance from source center, parallel to gw flow

Receptor distance from source center, perpendicular to gw flow

Receptor distance from surface of aquifer
Body weight standard man

Averaging time

Water intake rate

Exposure frequency

Exposure duration

Radiological CEDE limit

Acceptable carcinogenic risk factor
Hazard quotient

Numerical integration method type

Number of iterations before checking convergence (Simpson rule)

Max. number of iterations in Simpson rule integration
Convergence criteria for Simpson rule integration
Number of time periods to calculate concentration over
Start, Stop, Print times for time period1

Start, Stop, Print times for time period2

Start, Stop, Print times for time period3

Start, Stop, Print times for time period

J- 681

JUSTIFICATION FOR VALUE SELECTED

1o caiculate peak gw concentration and limiting soil concentration

Q for Arochior-1248

INEL Track 2 default value

0 for 2-D vertically averaged solution

Length and width were taken as the square root of source area, i.e., {4238m2)*0.5=65.1m
Source area 4238 m2 estimated from S&A Plan grid (Hardy & Stanisich, 1989)

Average surficial sediment thickness at PBF.22

0.1 mAyr = INEL Track 2 Defauit Value for "current” conditions

van Genuchten moisture content - elevation refation for “curment* hackground infitration rate
Same as used for THETAS

INEL Track 2 default value

Value for sand (from DOE/ID-10389 Tabile F-1). Assumes source located in interbed
Assumed no other significant [oss mechanisms present

INEL Track 2 Default value

Value for sand (from DOE/D-10389, Table F-1). Considers interbeds=vert. transp. control
COC-specific

From sampling data: = sampled conc'n * (source area * depth); {assumed uniform dist. of COC
COC-specific

Set to 1E+6 to avoid solubility fimitation (allows all contaminant to be soluble in water)
INEL Track 2 default value

INEL Track 2 defauft value

Value is "Suggested Track 1" for basalt {(from DOEND-10389, Tabie F-1)

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 defavit value

INEL Track 2 default value

INEL Track 2 default value

Average sum of interbed thicknesses of welis in PBF vicinity

€ for noncarcinogenic reference dose

1 for “buned source” release model {i.e., no data on disposal water flux)

Assumes no additional waste after initial empiacement; therefore not used

IRIS, 1996 (used vaiue from Arochior-1254)
INEL Track 2 default value = 0.5{(AL)
INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

2 for Simpson Rule integration




PBF.-22

{arochlor-1254)
LINE VALUE

i PBF-22 Arochlor 1254

r/
¥
4

7

eq

"/

12/

13/

14/

15/
16/

17/

19/

570

_.
[
L

w
N
cc&oooocoo—nm

2

350
30
0.004
1E07
0.1

2

6

12

0.005
3

UNITS

Cityr or mgfyr
¥r

m3lyr

m/m3

Wyr

m
mg/kg/e
m

m
m

kg

d

L/d
diyr
yr
remiyr

1.000E+02 2.000E+02 1.000E+00
2.020E+02 3000E+02 2.000E+00
3.050E+02 5.000E+02 5.000E+00

PARAMETER DESCRIPTION

TITLE
KFLAG
NPROG
INTIME
ITYPE
AL

WA
THICKS
PERC
THETAS
THETAU
RHOS
ZKDsS
RC2
RHOU
ZKDU
ATHALF

THICK
DEPTH
IMODE
IMODEL
RMI
TOPER
PNDFLX
THETAP
EVAP
WAEFF
RFD

XD

YD

Zb

BW

AT

wi

EF

ED

DLIM
CRISK
HQ
ISOLVE
JSTART
JMAX
EPS
NTIMES
Tt T2, TP
T, T2, TP
T1, T2, TP

Project title

Caiculation type

Number of rad progeny

Integration time for calculating average gw concentration
Type of groundwater solution

Length of source paraliel to gw flow direction

Width of source perpendicular to gw fiow direction
Thickness of source volume

Net percolation rate

Vol. moisiure content in contaminated (source) zone
Vol. moisture content in unsaturated zone

Bulk density contaminated (source) zone

Sorption coefficient contaminated (source) zone

Rate constant for other logs mechanisms

Bulk density unsaturated zone

Sorption coefficient unsaturated zone

Half-life of contaminant

Initial contaminant inventory in source

Molecular weight of contaminant

Sclubility limit of contaminant

Bulk density of saturated (aquifer) zone

Porosity of saturated zone

Sofption coefficient of contaminant in saturated (aquifer)
Longitudinal dispersivity

Transverse dispersivity

Vertical dispersivity

Saturated pore velocity

Well screen (mixing) thickness

Unsaturated zone thickness

Type of groundwaler criteria

Source model type

Rate of contaminant mass input

Operation time of facility

Facility water flux to source

Volumetric water content of pond sediments
Evaporation or other loss rate constant for pond
Effective width of pond at aquifer

Reference dose

Receptor distance from source center, parallel to gw flow
Receptor distance from source center, perpendicular to gw flow
Receptor distance from surface of aquifer

Body weight standard man

Averaging time

Water intake rate

Exposure frequency

Exposure duration

Radiclogical CEDE timit

Acceptable carcinogenic risk factor

Hazard quotient

Nurnerical imegration method type

Number of iterations before checking convergence (Simpson rule)
Max. number of iterations in Simpson rule integration
Convergence criteria for Simpson rule integration
Number of time periods to calculate concentration over
Start, Stop, Print times for time period1

Start, Stop, Print times for time period2

Start, Stop, Print times for time period3

J- 682

JUSTIFICATION FOR VALUE SELECTED

1 to calculate peak gw concentration and limiting soil concentration

0 for Arochlor-1254 (non-rad)

INEL Track 2 default vaiue

0 for 2-D vertically averaged solution

Length and width were taken as the square root of gource area, i e., (4238m2)*0 5=65.1m
Source area 4238 m2 estimated from S8A Plan grid (Hardy & Stanisich, 1989)

Average surficial sediment thickness at PBF-22

0.1 mdyr = INEL Track 2 Default Value for "cument” conditions

van Genuchten moisture content - elevation refation for “current” background infiltration rate
Same as used for THETAS

INEL Track 2 default value

Value for sand {from DOEND-10389, Table F-1). Assumes source located in interbed
Assumed no other significant loss mechanisms present

INEL Track 2 Default value

Value for sand {from DOEND-10389, Table F-1). Considers interbeds = vertical transport control
Radiclogically stable slement (GWSCREEN defaults to 1e+33)

From sampling data: = sampled conc'n * (source area = depth); {assumed uniform dist. of COC)
COC.specific

Set to 1E+6 to avoid solubility limitation (aliows all contaminant to be soiuble in water)
INEL Track 2 default vaiue

INEL Track 2 default vaive

Value is “Suggested Track 1" for basatt {from DOE/ID-10389, Table F-1)

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 defautt value

INEL Track 2 default value

INEL Track 2 default value

Average sum of interbed thicknesses of wells in PBF vicinity

& for noncarcinogenic reference dose

1 for “bunied source” release model (i e, no data on disposal water flux)

Assurmes no additional waste after initial emplacement; therefore not used

" " "
.
" " -
"

IRIS, 1998

INEL Track 2 default value = 0.5(AL)
INEL Track 2 default value
INEL Track 2 default value
INEL Track 2 default value
INEL Track 2 default value
INEL Track 2 defauit value
INEL Track 2 default value
INEL Track 2 default value
INEL Track 2 default value
INEL Track 2 default value
INEL Track 2 defautt value

2 for Simpson Rule integration




PBF-22 (Co-60)

LINE

1
2

¥

7

e

10/

1"/

12/

13
14/

15/
16/

17

18/

19/

VALUE

PBF-22 Go-60
1
0
30
0
65.1
65.1
3
0.1
0.343
0.343

D IRy -

[ =]
st Bao hie 8o
[+ DoCOUMLDOoOOoOOOoOOO =M [4,]

0.004
1E-07
01

2

6

12
0.005
3

1.000E+02 2.000E+02 1.000E+00
2.020E+02 3.000E+02 2.000E+0C
3.050E+02 5.000E+02 5.000E+00

UNITS

mm3
m3/m3
glem3
ml/g
1hyr
giem3
mLig
yr
Cior mg
g/mole
mg/L
gfcm3
m3/m3
mL/g
m

m
m
méyr
m

m

Cilyr or mg/yr
¥r

mfyr

m3m3

tyr

m
risk/Ci

PARAMETER

TITLE
KFLAG
NPROG
INTIME
ITYPE
AL

WA
THICKS
PERC
THETAS
THETAU
RHOS
ZKDS
RC2
RHOU
ZKDU
ATHALF
qQl
MW
sL
RHOA
PHI
AKD

AX

AY

AZ

VX
THICK
DEPTH
IMODE
IMODEL
RMi
TOPER
PNDFLX
THETAP
EVAP
WAEFF
SF

XD

YD

D

BW

AT

wi

EF

ED
DLIM
CRISK
HQ
ISOLVE
JSTART
JMAX
EPS
NTIMES
T1, T2, TP
T1, T2, TP
T1, T2, TP

DESCRIPTION

Project title

Calculation type

MNumber of rad progeny

integration time for calculating average gw concentration
Type of groundwater solution

Length of source paraliel to gw flow direction

Width of source perpendicular to gw flow direction
Thickness of source voilume

Net percolation rate

Vol. moisture content in contaminated (source) zone
Vol. moisture content in unsaturated zone

Bulk density contaminated {source} Zone

Sorption coeficient contaminated (source) zone
Rate constant for other loss mechanisms

Bulk density unsaturated zone

Sorption coefficient unsaturated zone

Half-life of contaminant

Initiaf contaminant inventory in source

Molecular weight of contaminant

Solubility limit of contaminant

Bulk density of saturated {aquifer) zone

Porosity of saturated zone

Sorption coefficient of contaminant in saturated (aquifer)
Longitudinal dispersivily

Transverse dispersivity

Vertical dispersivity

Saturated pore velocity

Well screen {mixing) thickness

Unsaturated zone thickness

Type of groundwater criteria

Source model type

Rate of contaminant mass input

Operation time of facility

Facility water flux to source

Volumetnc water content of pond sediments.
Evaporation or other loss rate constant for pond
Effective width of pond at aquifer

Careinogenic risk slope factor

Receptor distance from source center, parallel to gw flow

Receptor distance from source center, perpendicular to gw fiow

Receptor distance from surface of aquifer
Body weight standard man

Averaging time

Water intake rate

Exposure frequency

Exposure duration

Radiclogical CEDE kmit

Acceptable carcinogenic risk factor
Hazard quotient

Numerical integration method type

Number of iterations before checking convergence (Simpson rule)

Max. number of iterations in Simpson rule integration
Convergence criteria for Simpson rule integration
Number of time perfiods to calculate concentration over
Start, Stap, Print times for time period1

Start, Stop, Print times for time period2

Start, Stop, Print times for time period3

J- 683

JUSTIFICATION FOR VALUE SELECTED

1 to calculate peak gw concentration and limiting soil concentration

0 for Co-60

INEL Track 2 default value

0 for 2-D vertically averaged solution

Length and wiith were taken as the square root of source area, i.e., (4238m2)"0.5=65.1m
Source area 4238 m2 estimated from S8A Plan grid (Hardy & Stanisich, 1989)

Average surficial sediment thickness at PBF-22

0.1 miyr = INEL Track 2 Default Vaiue for “current” conditions

van Genuchten moisture content - elevation relation for "cument” background infiltration rate
Same as used for THETAS

INEL Track 2 default value

Valye for sand (from DOE/AD-10389, Table F-1). Assumes source located in interbed
Assumed no other significant ioss mechanisms present

INEL Track 2 Defauft value

Value for sand (from DOEAD-103839 Table F-1). Considers interbeds=vert. transp. control
COC-specific

From sampling data: = sampled conc'n * (source area * depth); (assumed uniform dist. of COC
COC-specific

Set to 1E+6 to avoid solubility limitation (atiows all contaminant to be soluble in water)
INEL Track 2 default value

INEL Track 2 default value

Value is "Suggested Track 1" for basa#t (from DOE/ID-10389, Table F-1)

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

Average sum of interbed thicknesses of wells in PBF vicinity

2 for radiclogical carcinogenic risk

1 for "buried source” release modet (i.e., no data on disposal water flux}

Assumes no additional waste after initial emplacernent; therefore not used

" " "
N n "
" n "

New. 95 HEAST Supplement table value
INEL Track 2 default value = 0.5(AL)
INEL Track 2 default value

INEL Track 2 default vaive

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value



PBF-22 (Cr-lll)
LINE

1"
b

k]

7i

o

11/

124

14/

15/
16/

17

18/

VALUE

PBF-22 Cr-Il}
0
o
30
¢
65.1
65.1
3
o
0.343
0343
15
70
a
15
70
0
2.8E+09
51.99
1000000
19
0.1
12
9
4
0.4
570

-
=]

= w -

0.004
1E-07
0.1

2

6

12
0.005
3

UNITS

yr

miyr
m3¥/m3
m3/m3
afem3
mL/g
hyr
afem3

Ciormg

Cilyr or mglyr
yr

1.000£+02 2.000E+02 1.000E+00
2.020E+02 3.000E+02 2.000E+00
3.050£+02 5.000£+02 5.000E+00

PARAMETER

TITLE
KFLAG
NPROG
INTIME
ITYPE
AL

WA
THICKS
PERC
THETAS
THETAU
RHOS
ZKDS
RC2
RHOU
ZKDU
ATHALF
Ql
ZIMW
SL
RHOA
PHI
AKD

AX

AY

AZ

VX
THICK
DEPTH
IMODE
IMODEL
RMI
TOPER
PNDFLX
THETAP
EVAP
WAEFF
RFD
XD

YD

ZD

BW

AT

all

EF

ED
DLiM
CRISK
HQ
ISOLVE
JSTART
JMAX
EPS
NTIMES
T, T2. TP
T1, 72, TP
T1. T2, TP

DESCRIPTION

Project title

Calculation type

Number of rad progeny

Integration time for calculating average gw concentration
Type of groundwater soiution

| ength of source parallel to gw flow direction

Width of source perpendicular to gw flow direction
Thickness of source velume

Net percolation rate

Vol. moisture content in contaminated (source) zone
Vol. moisture content in unsaturated zone

Bulk density contaminated {source) zone

Sorption coefficient contaminated (source) zone

Rate constant for other loss mechanisms

Bulk density unsaturated zone

Sorption coefficient unsaturated zone

Half-life of contaminant

Initial contaminant inventory in source

Molecular weight of contaminant

Solubility limit of comtaminant

Bulk density of saturated (aquifer) zone

Porosity of saturated zone

Sorption coefficient of contaminant in saturated (aquifer)
Longitudinal dispersivity

Transverse dispersivity

Vertical dispersivity

Saturated pore velocity

Well screen {mixing) thickness

Unsaturated zone thickness

Type of groundwater criteria

Source model type

Rate of contaminam mass input

Operation time of facility

Facility water flux to source

Volumetric water content of pond sediments
Ewvaporation or other loss rate constant for pond
Effective width of pond at aquifer

Reference dose

Receptor distance from source center, paraiiel to gw flow
Receptor distance from source center, perpendicular to gw flow
Receptor distance from surface of aquifer

Body weight standard man

Averaging time

VWater intake rate

Exposure frequency

Exposure duration

Radiological CEDE limit

Acceptable carcinogenic risk factor

Hazard quatient

Numerical integration method type

Number of iterations before checking convergence (Simpson rule)
Max. number of iterations in Simpson rule integration
Convergence criteria for Simpson rule integration
Number of time periods to calculate concentration over
Start, Stop, Print limes for time periodt

Start, Stop, Print times for time period2

Start, Stop, Print times for time period3

J- 684

JUSTIFICATION FOR VALUE SELECTED

1 to calculate peak gw concentration and limiting soil concentration

0 for Cr-H|

INEL Track 2 defauit value

0 for 2-0r vertically averaged solution

Length and width were taken as the square root of source area, i.e., {(4238m2)"0.5=65.1m
Source area 4238 m2 estimated from S&A Plan grid (Hardy & Stanisich, 198%)

Average surficial sediment thickness at PBF-22

0.1 mfyr = INEL Track 2 Default Value for "current” conditions

van Genuchten moisture content - elevation relation for "current” background infilttration rate
Same as used for THETAS

INEL Track 2 default value

Value for sand (from DOE/ID-10389, Table F-1). Assumes source located in interbed
Assumed no other significant loss mechanisms present

INEL Track 2 Defautt value (1.9 g/em3)

Value for sand (from DOEAD-10389, Table F-1). Considers interbeds=vert. transp. control
COC-specific

From sampling data: = sampled conc'n * (source area * depth); (assumed uniform dist. of COC
COC-specific

Set to tE+6 to avoid solubility limitation (allows all contaminant to be soluble in water)
INEL Track 2 default value

INEL Track 2 default value

Value is “Suggested Track 1" for basatt (from DOEAD-10389, Table F-1)

INEL Track 2 default vaiue

INEL Track 2 default vatue

INEL Track 2 defaul value

INEL Track 2 default value

INEL Track 2 default value

Average sum of interbed thicknesses of welis in PBF vicinity

& for noncarcinogenic reference dose

1 for "buried source” release mode! (i.e., no data on disposal water )

Assumes no additional waste after initial emplacement therefore not used

Nov. 90 HEAST Supplement table value
INEL Track 2 default vaiue = 0.5{AL}
INEL Track 2 default vaive

INEL Track 2 default value

INEL Track 2 default value

iNEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

2 for Simpson Rule integration




PBF-22 (Cs-137)

LINE

1
2

¥

7

o

10/

1/

12f

1y

14/

15/
16/

171

19/

VALUE
PBF-22 Cs-137
1

g

30

0

65.1
65.1

3

.1
0.343
0.343
1.5
280

a

1.5
280
303
02117
137
1000000
1.9

0.1

0.1

12
0.005
3

UNITS

yr

miyr
m¥m3
m3m3

PARAMETER

TITLE
KFLAG
NPROG
INTIME
ITYPE
AL

WA
THICKS
PERC
THETAS
THETAU
RHOS
ZKDS
RC2
RHOU
ZKDU
ATHALF
Ql

IMW
St
RHCA
PHI
AKD

AX

AY

AZ

vX
THICK
DEPTH
IMCDE
IMODEL
RMI
TOPER
PNDFLX
THETAP
EVAP
WAEFF
SF

xXo

YD

ZD

BW

AT

wi

EF

ED
DLIM
CRISK
HQ
ISOLVE
JSTART
JMAX
EPS
NTIMES

1.000E+02 2,000E+02 1.000E+00 T1, T2, TP
2.020E+02 3.000E+02 2.000E+00 T1,72, TP
3.050E+02 5.000E+02 5.000E+0C T1, 72 TP

DESCRIPTION

Project title
Caleulation type
Number of rad progeny
Integration time for calculating average gw concentration
Type of groundwater solution
Length of saurce paraliel to gw flow direction
Width of source perpendicular to gw flow direction
Thickness of source volume
Net percclation rate
Vol. moisture content in contaminated (source) zone
Vol. moisture content in unsaturated zone
Bulk density contaminated {source) zone
Sorption coefficient contaminated (source) zone
Rate constant for other loss mechanisms
Buik density unsaturated zone
coefficient unsaturated zone
Half-life of contaminant
Initial contaminant inventory in source
Molecuiar weight of contaminant
Solubility fimit of contarminant
Bulk density of saturated (aquifer) zone
Porosity of saturated zone
Sorption coefficient of contaminant in saturated (aquifer)
Longitudinal dispersivity
Transverse dispersivity
Vertical dispersivity
Saturated pore velocity
Well screen (mixing} thickness
Unsaturated zone thickness
Type of groundwater criteria
Source modei fype
Rate of contaminant mass input
Operation time of facility
Facility water fiux to source
Volumetric water content of pond sediments
Evaporation or other loss rate constant for pond
Effective width of pond at aquifer
Carcinogenic risk slope factor
Receptor distance from source center, parallel to gw flow

Receptor distance from source center, perpendicular to gw flow

Receptor distance from surface of aquifer
Body weight standard man

Averaging time

Water intake rate

Exposure frequency

Exposure duration

Radiological CEDE limit

Acceptable carcinogenic risk factor
Hazard quotient

Numerical integration methed type

Number of iterations before checking convergence (Simpson rule)

Max nurnber of iterations in Simpson fule integration
Canvergence criteria for Simpson rule integration
Number of time pefiods to calculate concentration over
Start, Stop, Print times for time period1

Start, Stop, Print times for time period2

Start, Stop, Print times for time period3

J-685

JUSTIFICATION FOR VALUE SELECTED

0 for Cs-137

INEL Track 2 default vaiue

0 for 2-D vertically averaged solution

Length and width were taken as the square root of source area, i.e., (4238m2)*0.5=65.1m
Source area 4238 m2 estimated from S8A Plan grid (Hardy & Stanisich, 1989)

Average surficial sediment thickness at PBF-22

0.1 m#yr = INEL Track 2 Default Value for "cument" conditions

van Genuchten moisture content - elevation relation for "current” background infiltration rate
Same as used for THETAS

INEL Track 2 default value

Vailue for sand (from DOE/ID-10389, Table F-1). Assumes source located in irterbed
Assumed no other significant losg mechanisms present

iNEL Track 2 Default vaive (1.9 gicm3)

Value for sand (from DOE/ID-10389, Table F-1). Considers interbeds—vert. transp. control
COC-specific

From sampling data: = sampled concn * (source area * depth); (assumed uniform dist. of COC
Set to 1E+6 to avoid solubility limitation {allows all contaminant to be soluble in water)
INEL Track 2 default value

INEL Track 2 default value

Value is “Suggested Track 1" for basalt {from DOEAD-10389, Table F-1)

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default vaiue

INEL Track 2 default vaiue

Average sum of interbed thicknesses of wells in PBF vicinity

2 for radivlogical carcinogenic risk

1 for "buried source” release model (i.e., no data on disposal water flux)

Assumes no additional waste after initial emplacement, therefore not used

Nov.95 HEAST Supplement table value
INEL Track 2 default value = 0.5(AL)
INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

2 for Simpson Rule integration



PBF-22 (mercury)

LINE

W
b

T

ea

1w

1/

12

1%
14/

15
16/

17/

VALUE
PBF-22 Hg

0.004
1E-07
0.1

2

6

12
0.005
3

UNITS

1.000E+02 2.000E+02 1.000E+00
2.020E+02 3.000E+02 2.000E+00
3.050E+02 5.000E+02 5.000E+00

PARAMETER

TITLE
KFLAG
NPROG
INTIME
ITYPE
AL

WA
THICKS
PERC
THETAS
THETAU
RHOS
ZKDS
RC2
RHOU
ZKDU
ATHALF
Ql
IMW
8L
RHOA
PHI
AKD

DLIM
CRISK
HQ
ISOLVE
JSTART
JMAX
EPS
NTIMES
T1, T2, TP
T1, T2, TP
T1,T2. TP

DESCRIPTION

Project title
Calculation type

Number of rad progeny

Integration time for calculating average gw concentration
Type of groundwater solution

Length of source parallel to gw flow direction

Width of source perpendicular to gw flow direction
Thickness of source voiume

Net percolation rate

Voi. moisture content in contaminated (source) zone
Vol. moigture content in unsaturated zone

Bulk density contaminated (source) zone

Sorption coefficient contaminated {source) zone

Rate constant for othes loss mechanisms

Bulk density unsaturated zone

Sorption coefficient unsaturated 2one

Half-life of contaminant

Initial contaminant inventory in source

Molecular weight of contaminant

Solubility limit of contaminant

Buik density of saturated {aquifer) zone

Porosity of saturated zone

Sorption coefficient of contaminant in saturated (aquier)
Longitudinal dispersivity

Transverse dispersivity

Vertical dispersivity

Saturated pore velocity

Well screen (maing) thickness

Unsaturated zone thickness

Type of groundwater criteria

Source moded type

Rate of contarminant mass input

Operation time of facility

Facility water flux to source

Volumetric water contert of pond sediments
Evaporation or other loss rate constant for pond
Effective width of pond at aquifer

Reference dose

Receptor distance from source center, paratiel to gw flow
Receptor distance from source center, perpendicular to gw flow
Receptor distance from surface of aquifer

Body weight standard man

Averaging time

Woater intake rate

Exposure frequency

Exposure duration

Radiological CEDE limit

Acceptable carcinogenic risk factor

Hazard quotient

Numerical integration method type

Number of iterations before checking convergence (Simpson rule}
Max. number of erations in Simpson rule integration
Convergence criteria for Simpson rule integration
Number of time pefiods to calculate concentration over
Start, Stop, Print times for time pefiod?

Start, Stop, Print times for time period2

Start, Stop, Print times for time period3

J-686

JUSTIFICATION FOR VALUE SELECTED

1 to cakculate peak gw concentration and limiting s0il concentration

0 for Hy

INEL Track 2 default value

0 for 2-D vertically averaged solution

Length and width were taken as the square root of source area, i.e., (4238m2)0.5=65.1m
Source area 4238 m2 estimated from S8A Plan grid (Hardy & Stanisich, 1989)
Average surficial sediment thickness at PBF-22

0.1 miyr = INEL Track 2 Default Value for “current” conditions

van Genuchten moisture content - elevation refation for “cument” background infiltration rate
Same as used for THETAS

INEL Track 2 default value

INEL Track 1 default value

Assumed no other significant loss mechanisms present

INEL Track 2 Default value

INEL Track 1 default value

COC-specific

From sampling dala: = sampled conc'n * (source area * depth); (assumed uniform dist. of COC
COC-specific

Set to 1E+6 to avoid solubility limitation (allows ail contaminant to be soluble in water}
INEL Track 2 default value

INEL Track 2 default value

INEL Track 1 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

Average sum of inferbed thicknesses of wells in PBE viginity

6 for noncarcinogenic reference dose

1 for "buried source” release model [i.e., no data on disposal water flux)

Assumes no additional waste after initial emplacement; therefore not used

Nov.94 HEAST
INEL Track 2 default value = D.5(AL)
INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 defauit value

INEL Track 2 defauit value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

2 for Simpson Rule integration



PBF-22 (Pu-239)

LINE VALUE UNITS PARAMETER DESCRIPTION JUSTIFICATION FOR VALUE SELECTED
1 PBF-22 Pu-239 TITLE Project title —
1 KFLAG Calculation type 1 to calculate peak gw concentration and limiting soil concentration
3 NPROG Number of rad progeny 3 for Pu-238 (U-235, Pa-231, Ac-227)
¥ 30 yr INTIME integration time for caiculating average gw concentration INEL Track 2 default value
0 ITYPE Type of groundwater solution 0 for 2-D vertically averaged solution
65.1 m AL Length of source paraiiel to gw fiow direction Length and width were taken as the square root of source area, i.e., (4238m2)*0.5=65.1m
65.1 m WA Width of source perpendicular to gw flow direction Source area 4238 m2 estimated from S8A Plan grid {(Hardy & Stanisich, 1989)
3 m THICKS Thickness of source volume Average sufficial sediment thickness at PBF-22
5 0.1 miyr PERC Net percolation rate 0.1 miyr = INEL Track 2 Default Value for “current” conditions
0.343 m3m3 THETAS Vol. moisture content in contaminated (source) zone van Genuchten moisture content - elevation relation for "cument™ bacikground infiitration rate
0.343 mmd THETAU Vol moisture content in unsaturated Zone Same as used for THETAS
8/ 1.5 g/em3 RHOS Bulk density comaminated {source) zone INEL Track 2 default value
550 mlig ZKDS Sorption coefflicient contaminated (source) zone Value for sand {from DOEND-10388, Table F-1). Assumes source located in interbed
i} 1yt RC2 Rate constant for other loes mechanisms Assumed no other sighificant loss mechanisms present
i 15 g/cm3 RHOU Bulk density unsaturated zone INEL Track 2 Default value
550 mL/g ZKDU Sorption coefficient unsaturated zone Value for sand {from DOEAD-10388, Table F-1). Considers interbeds=vert transp. control
8/ 24100 yr ATHALF Half-life of contaminant COC-specific (Pu-239)
TE+08 yr ATHALF Half-life of contaminant COC-specific (U-235)
37300 yr ATHALF Half-life of contaminant COC-specific (Pa-231)
21.8 yr ATHALF Half-life of contaminant COC-specific (U-237)
9/ 0.000381 Ciof mg Ql initial contaminant inventory in source From sampling data: = sampled conc'n * {source area " depth); (assumed uniform dist. of COC
239 g/mole IMW Molecular weight of contaminant COC-specific
1000000 mg/L SL Solubility limit of contaminant Set to 1E+6 to avoid solubiity lmitation {allows all contaminant to be soluble in water)
10/ 1.9 g/cm3 RHOA Buik density of saturated (aquifer) zone INEL Track 2 default value
o1 m3/m3 PHI Porosity of saturated zone INEL Track 2 default value
22 mL/g AKD Sorption coefficient of comtaminant in saturated {aquifer) Vaiue is "Suggested Track 1" for basalt (from DOE/ID-10389, Table F-1)
11/ g9 m AX Longitudinal dispersivity INEL Track 2 default vaiue
4 m AY Transverse dispershvity INEL Track 2 default value
0.4 m AZ Vertical dispersivity INEL Track 2 default value
570 miyr VX Saturated pore velocity INEL Track 2 default vaive
12¢ 15 m THICK Well screen (mixing) thickness INEL Track 2 default vaiue
10.36 m BEPTH Unsatyrated zone thickness Average sum of interbed thicknesses of wells in PBF wicinty
13/ 2 IMODE Type of groundwater criteria 2 for radiological cafcinogenic risk
1 IMODEL Source model type 1 for “buried source” release model [t.e., no data on disposal water fiux)
14/ Q Cilyr or mgfyr RMI Rate of contaminant mass input Assumes no additional waste after initial emplacement; therefore not used
0 yr TOPER Operation time of facility " " *
0 m¥yr PNDFLX Fagility water flux to source " " "
Q m¥m3 THETAP Volumetric water content of pond sediments " " "
0 1iyr EVAP Evaporation or other loss rate constant for pond " ! "
1] m WAEFF Effective width of pond at aquifer Y " *
15/ 316 nisk/Ci SF Carcinogenic risk siope factor Nov.95 HEAST Supplement table value {Pu-239}
45.2 nisk/Ci SF Carcinogenic risk siope factor Now.85 HEAST Supplement table value {L-235)
149 fisk/Ci SF Carcinogenic risk slope factor Nov.95 HEAST Supplement table value {Pa-231}
52 risk/Ci SF Carcinogenic risk siope factor Now. 85 HEAST Supplement table value (Ac-227)
16/ 32.55 m XD Receaptor distance from source center, parailel to gw flow INEL Track 2 default value = Q. 5(AL)
0 m YD Receptor distance from source center, perpendicular to gw flow INEL Track 2 defauit value
0 m ZD Receptor distance from surface of aquifer INEL Track 2 defauit value
17 70 kg Bw Body weight standard man INEL Track 2 default value
25560 d AT Averaging time INEL Track 2 defauit value
2 Lid wi Water intake rate INEL Track 2 default value
350 diyr EF Expesure frequency INEL Track 2 default vailue
30 yr ED Expesure duration INEL Track 2 default value
0.004 remfyt DLIM Radiological CEDE limit INEL Track 2 default value
1E-07 CRISK Acceptable carcinogenic risk factor INEL Track 2 default value
0.1 HQ Hazard quotient INEL Track 2 default value
18/ 2 1SOLVE Numerical integration method type 2 for Simpson Rule integration
& JSTART Number of iterations before checking convergence (Simpson nile) B
12 JMAX Max. number of iterations in Simpson rule integration
0.005 EPS Convergence criteria for Simpson rule integration
19 3 NTIMES Number of time perfiods to calkculate concentration over
1.000E-01 9.600E+01 2.000E+00 T1, 72, TP Start, Stop, Print times for time pefiodt  ~ ——— -—
9.B00E+01 1.280E+02 1.000E+00 T1,72 TP Start, Stop, Print times for time pefiod2 D ——
1.300E+02 1.000E+03 1.000E+10 T1, 72, TP Start, Stop, Print times for time period3 —_—

J- 687



PBF-22 (S1-90)

LINE

1
2

¥

7

o

11/

12/
13/

14/

15/
16/

17

19/

VALUE
PBF.22 5r-90

70
25560
2

350
30
0.004
1E-07
0.1

2

6

12
0.005
3

UNITS PARAMETER

TITLE
KFLAG
NPROG

yr INTIME
ITYPE

m AL

m WA

m THICKS

miyr PERC

m3/m3 THETAS

m3¥m3 THETAU

gfem3 RHOS

mi/g ZKDS

1hr RC2

g/iom3 RHOU

mi/g ZKDU

yr ATHALF

Ciormg Ql

g/mole MW

mgfl sL

glom2 RHOA

m3/m3 PHI

mlfg AKD

m AX

m AY

m AZ

miyr WX

m THICK

m DEPTH
IMODE
IMODEL

Cilyr or mgly RMI

yr TOPER

mfyr PNDFLX

m3im3 THETAP

shyr EVAP

m WAEFF

risk/Ci SF

m XD

m YD

m D

kg BW

d AT

Ld wi

diyr EF

yr ED

remiyr DLIM
CRISK
HQ
ISOLVE
JSTART
JMAX
EPS
NTIMES

1.000E+02 2.000E+02 1.000E+00 71,72, TP
2.020E+02 3.000E+02 2.000E+DD T4 T2, TP
3.050E+02 5.000E+02 5.000E+00 T1, T2, TP

DESCRIPTION

Project title

Calculation type

Number of rad progeny

Integration time for calculating average gw concentration
Type of groundwater solution

Length of source paratiel to gw flow direction

Width of source perpendicular to gw flow direction
Thickness of source volume

Net percolation rate

Vol. moisture content in contaminated (source) zone
Vol. moisture content in unsaturated zone

Bulk density contaminated (source) zone

Somption coefficient contaminated (source) zone
Rate constant for other loss mechanisms

Bulk density unsaturated zone

Somption coefficient unsaturated zone

Half-life of contaminant

Initial contaminant inventory in source

Molecular weight of contaminant

Solubility limit of contaminant

Bulk density of saturated (aquifer) zone

Porosity of saturated zone

Sorption coefficient of contaminant in saturated (aquifer)
Longitudinal dispersivity

Transverse dispersivity

Vertical dispersivity

Saturated pore velocity

Well screen (mixing) thickness

Unsaturated zone thickness

Type of groundwater criteria

Source model type

Rate of contaminant mass input

Operation time of facility

Facility water flux to source

Vuiurmetric water content of pond sediments
Evaporation or other loss rate constant for pond
Effective width of pond at aquifer

Carcinogenic risk slope factor

Receptor distance from source center, parallel to gw flow

Receptor distance from source center, perpendicular to gw fliow

Receptor distance from surface of aquifer
Body weight standard man

Averaging time

Water intake rate

Exposure frequency

Exposure duration

Radiological CEDE imit

Acceptable carcinogenic nisk factor
Hazand quotient

Numerical integration method type

Number of iterations before checking convergence (Simpson rule)

Max number of iterations in Simpson rule integration
Convergence criteria for Simpson ruie integration
Number of time periods to calculate concentration over
Start, Stop, Primt tirmes for time period1

Start, Stop, Print times for time period2

Start, Stop, Print times for time period3

J- 688

JUSTIFICATICN FOR VALUE SELECTED

1 to calculate peak gw concentration and limiting soil concentration

0 for Sr-90

INEL Track 2 default value

0 for 2-D vertically averaged solution

Length and width were taken as the square root of source area, i.e., (4238m2)*0.5=65.1m
Source area 4238 m2 estimated from S&A Plan grid (Hardy & Stanisich, 1989)

Average surficial sediment thickness at PBF-22

0.1 méyr = INEL Track 2 Default Value for “cument” conditions

van Genuchten moisture content - elevation relation for "current” background infiltration rate
Same as used for THETAS

INEL Track 2 default value

Value for sand (from DOE/D-10380, Table F-1) Assumes source located in interbed
Assumed no other significant loss mechanisms present

iNEL Track 2 Default value

Value for sand (from DOEAD-10389, Table F-1). Considers interbeds=vert. transp. control
COC-specific

From sampling data: = sampled conc’n = (source area * depth); {assumed uniform dist. of COC
COC-speific

Set to 1E+6 to avoid solubliity limitation (allows all contaminant to be soluble in water)
INEL Track 2 default value

INEL Track 2 default value

Vaiue is "Suggested Track 1" for basalt {from DOE/ID-10389, Tahle F-1)

INEL Track 2 defauit value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 defautt value

INEL Track 2 default value

Average sum of interbed thicknesses of wells in PBF vicinity

2 for radiological carcinogenic risk

1 for "buried source” release model (i.e., no data on disposal water flux)

Assumes no additional waste after initial emplacement; therefore not used

z = oz 2

Now.95 HEAST Supplement table value
INEL Track 2 default value = 0.5(AL)
INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 defautt value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default vaive

2 for Simpson Rule integration



PBF-22 {U-234)

LINE

1/
2/

¥
4/

7t

11/

12
13/

14/

15

16/

177

VALUE

PBF-22 U-234
1

2
30

77000

0.004
1E-07
0.1

2

6

12
0.005
3

1.000E-02 9.600E+01 2.000E+00
9.800E+01 1.280E+02 1.000E+00
1.300E+02 1.000E+03 1 000E+01

UNITS

PARAMETER

TITLE
KFLAG
NPROG
INTIME
ITYPE
AL

WA,
THICKS
PERC
THETAS
THETAU
RHOS
ZKDS
RC2
RHOU
ZKDU
ATHALF
ATHALF
ATHALF
qQl
IMW
5L
RHOA
PHI
AKD
AX

AY

AZ

VX
THICK
DEPTH
IMODE
IMODEL
RMI
TOPER
PNDFLX
THETAP
EVAP
WAEFF
SF

SF

SF

XD

YD

ZD

BW

AT

Wi

EF

ED
DLIM
CRISK
HQ
ISOLVE
JSTART
JMAX
EPS
NTIMES
T1, 72, TP
T, 72, TP
T1, T2, TP

DESCRIPTION

Project title

Calculation type

Number of rad progeny

Integration time for calculating average gw concentration
Type of groundwater solution

Length of source parallel to gw flow direction

Width of source perpendicisar to gw fiow direction
Thickness of source volume

Net percolation rate

Vol. moisture content in contaminated (source) zone
Vol. moisture content in unsaturated zone

Bulk density contaminated {source) zone

Sorption coefficient contaminated (source) 2one
Rate constant for other loss mechanisms

Butk density unsaturated zone

Sorption coefficient unsaturated zone

Half-life of contaminant

Half-life of contaminant

HaifHife of contaminant

Initial contaminant inventory in source

Molecular weight of contaminant

Solubility limit of cortarminant

Bulk density of saturated (aquifer) zone

Porosity of saturated zone

Sorption coefficient of contaminant in saturated (aquifer}
Longitudinal dispersivity

Transverse dispersivity

Vertical dispersivity

Saturated pore velogity

Well screen (mixing) thickness

Unsaturated zone thickness

Type of grounchwater criteria

Sourge model type

Rate of contaminant mass input

Operation time of facility

Facility water flux to source

Volumetric water content of pond sediments
Evaporation or other loss rate constant for pond
Effective width of pond at aquifer

Carcinogenic risk slope factor

Carcinogenic risk slope factor

Carcinogenic risk slope factor

Receptor distance from source center, parallel to gw flow
Receptor distance from source center, perpendicular to gw flow
Receptor distance from surface of aquifer

Body weight standard man

Averaging time

Water intake rate

Exposure frequency

Exposure duration

Radiological CEDE limit

Acceptable carcinogenic risk factor

Hazard quatient

Numerical integration method type

Number of iterations before checking convergence (Simpson rule)
Max. number of iterations in Simpson rule integration
Convergence criteria for Simpson rule integration
Nurnber of time periods to calculate concentration over
Start, Stop, Print times for time period1

Start, Stop, Print times for time period2

Start, Stop, Print times for time perniod3

J-689

JUSTIFICATION FOR VALUE SELECTED

1 o calculate peak gw concentration and limiting soil concentration

2 for U-234 {Th-230, Ra-226)

INEL Track 2 default value

0 for 2-D vertically averaged solution

Length and width were taken as the square root of source area, i.e., (4238m2}*0.5=65.1m
Source areaa 4238 m2 estimated from S8A Plan grid (Hardy & Stanisich, 1989)

Average surficial sediment thickness at PBF-22

0.1 mAyr = INEL Track 2 Default Value for "cument” conditions

van Genuchten moisture content - elevation relation for “current” background infiltration rate
Same as used for THETAS

INEL Track 2 default value

Value for sand (from DOE/ND-10389, Table F-1). Assumes source located in interbed
Assumed no other significant loss mechanisms present

INEL Track 2 Default value

Value for sand {from DOE/D-10389, Table F-1). Considers interbeds=vert. transp. control
COC-specific (L-234)

COC-specific (Th-230)

COC-specific (Ra-226)

From sampling data: = sampled conc'n * {source area * depth); (assumed uniform dist. of COC
COC-specific

Set to 1E+6 to avoid solubility limitation (allows all contaminant to be soluble in water}
INEL Track 2 default vaiue

INEL Track 2 default vaiue

Value is "Suggested Track 1" for basalt (from DOE/ID-10389, Table F-1)

INEL Track 2 default value

INEL Track 2 default vaiue

INEL Track 2 defauit value

INEL Track 2 default value

INEL Track 2 default value

Average sum of interbed thicknesses of wells in PBF vicinity

2 for radiclogical carcinogenic risk

1 for "buried source” release model {i.e., no data on disposal water flux)

Assumes no additional waste after initial emplacement; therefore not used

"

"
§ “ "
"

Nov.95 HEAST Supplement table value (U-234)
Now.95 HEAST Supplement table value (Th-230)
Nov.95 HEAST Supplement table value (Ra-226)
INEL Track 2 default value = 0.5(AL}

INEL Track 2 default vaiue

INEL Track 2 default vaiue

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default vatue

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

2 for Simpson Rule integration




PBF-22 (U-238)

LINE
il

"

10/

1

12/

13/
14/

17/

18/

19/

VALUE
PBF-22 J-238

0.1

12
0.005
3

1.000E-02 9.600E+01 2.000E+00
9.800E+01 1.280E+02 1.000E+DD
1.300E+02 1.000E+03 1.000E+01

UNITS

yr

miyr
m3fm3
m3/m3
g/em3

giem3

Ciormg

gfcm3

PARAMETER

TITLE
KFLAG
NPROG
INTIME
ITYPE
AL

WA
THICKS
PERC
THETAS
THETAU
RHOS
ZKDS
RG2
RHOU
ZKDU
ATHALF
ATHALF
ATHALF
ATHALF
Ql
ZMW
Si,
RHOA
PHI
AKD

AX

AY

AZ

VX
THICK
DEPTH
IMODE
IMODEL
RMI
TOPER
PNDFLX
THETAP
EVAP
WAEFF
SF

SF

SF

SF

XD

YD

D

BW

AT

wi

EF

ED
DLIM
CRISK
HQ
ISOLVE
JSTART
JMAX
EPS
NTIMES
T, T2. TP
T, T2, TP
T. T2, TP

DESCRIPTION

Project title

Calculation type

Number of rad progerny

Integration time for calculating average gw concentration
Type of groundwater solution

Length of source parallel to gw flow direction
Width of source perpendicular to gw flow direction
Thickness of source volume

Net percolation rate

Vol moisture content in contaminated (source) zone
Vol. moisture content in unsaturated zone

Bulk density contaminated (source) zone

Sorption coefficient contaminated {source) zone
Rate constant for other loss mechanisms

Bulk density unsaturated zone

Sorption coefficient unsaturated zone

Half-life of contaminant

Half-life of contaminant

Half-life of contaminant

Haif-life of contaminant

Initial cortaminant irventory in source

Molecular weight of contaminant

Scolubility limit of contaminant

Buik density of saturated {aquifer} zone

Porosity of saturated zone

Sorption coefficient of contaminant in saturated (aquifer)
Longitudinal dispersivity

Transverse dispersivity

Vertical dispersivity

Saturated pore velocity

Well screen {mixing) thickness

Unsaturated zone thickness

Type of groundwater criteria

Source model type

Rate of contaminant mass input

Operation time of facility

Facility water fiux to source

Volumetric water content of pond sediments
Evaporation or other loss rate constant for pond
Effective width of pond at aquifer

Carcinogenic risk slope factor

Carcinogenic risk slope factor

Carcinogenic risk slope factor

Carcinogenic risk slope factor

Receptor distance from source center, parallel to gw fiow

Receptor distance from source center, perpendicular 1o gw flow

Receptor dietance from surface of aquifer
Body weight standard man

Averaging time

Water intake rate

Exposure {requency

Expasure duration

Radiclogical CEDE limit

Acceptable carcinogenic risk factor
Hazard quotient

Numerical integration method type

Number of iterations before checking convergence (Simpson rule)

Max. number of fterations in Simpson rule integration
Convergence criteria for Simpson rule integration
Number of time periods to calculate concentration over
Start, Stop, Print times for time pefiod1

Start, Stop, Print times for time period2

Start, Stop, Print times for time period3

J- 690

JUSTIFICATION FOR VALUE SELECTED

1 to cakcuiate peak gw concentration and limiting soil concentration

3 for U-238 (U-234, Th-230, Ra-226)

INEL Track 2 default value

0 for 2-D vertically averaged solution

Length and width were taken as the square roct of source area, i.e., (4238m2)*0.5=65.1m
Source area 4238 m2 estimated from S&A Plan grid {Hardy & Stanisich, 1389)

Average surficial sediment thickness at PBF.22

0.1 mAyr = INEL Track 2 Default Value for "current” conditions

van Genuchten moisture content - stevation relation for “curment* background infiltration rate
Same as used for THETAS

INEL Track 2 default value

Value for sand (from DOE/ID-10389, Table F-1). Assumes source located in interbed
Assumed no other significant loss mechanisms present

INEL Track 2 Default value

Vaiue for sand (from DOE/ID-10389, Table F-1). Considers interbeds=vert. transp. control
COC-specific (U-238)

COC-specific (U-234)

COC-specific (Th-230)

COC-specific {Ra-226)

From sampiing data: = sampled conc'n * (source area * depth); (assumed uniform dist. of COC
COC-specific

Set to 1E+6 ta avoid solubility limitation {allows all contaminant to be soluble in water)
INEL Track 2 default vaiye

INEL Track 2 default value

Value is “Suggested Track 1" for basalt {from DOE/ID-10389, Table F-1)

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default vaiue

INEL Track 2 default value

INEL Track 2 default value

Average sum of interbed thicknesses of welis in PBF wicinity

2 for radiclogicat carcinogenic risk

1 for "buried source” release maode! (i.e., no data on disposal water flux)

Assumes no additional waste after initiai empiacement; therefore not used

Nov.85 HEAST Supplement table value (U-238)
Nov.95 HEAST Supplement tabie value (U-234)
Nov.95 HEAST Supplement table value (Th-230)
Nov.95 HEAST Supplement table value (Ra-226)
INEL Track 2 default value = 0.5(AL)

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default vaive

INEL Track 2 default vaive

INEL Track 2 default value

INEL Track 2 default value

INEL Track 2 default vaiue

2 for Simpson Rule integration




